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Ɇɿɧɿɫɬɟɪɫɬɜɨ ɨɫɜɿɬɢ ɿ ɧɚɭɤɢ ɍɤɪɚʀɧɢ 
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Ɋɨɛɨɱɚ ɩɪɨɝɪɚɦɚ ɧɚɜɱɚɥɶɧɨʀ ɞɢɫɰɢɩɥɿɧɢ «ɐɢɮɪɨɜɚ ɬɚ ɦɿɤɪɨɩɪɨɰɟɫɨɪ-
ɧɚ ɬɟɯɧɿɤɚ» ɞɥɹ ɫɬɭɞɟɧɬɿɜ, ɹɤɿ ɧɚɜɱɚɸɬɶɫɹ ɡɚ ɫɩɟɰɿɚɥɶɧɿɫɬɸ 141 «ȿɥɟɤ-
ɬɪɨɟɧɟɪɝɟɬɢɤɚ, ɟɥɟɤɬɪɨɬɟɯɧɿɤɚ ɬɚ ɟɥɟɤɬɪɨɦɟɯɚɧɿɤɚ». Ɋɿɜɧɟ: ɇɍȼȽɉ, 
2018. – 18 ɫ. 
 
Ɋɨɡɪɨɛɧɢɤ: Ⱥ.ȼ. Ɋɭɞɢɤ, ɞɨɰɟɧɬ ɤɚɮɟɞɪɢ ɚɜɬɨɦɚɬɢɡɚɰɿʀ, ɟɥɟɤɬɪɨɬɟɯɧɿɱ-
ɧɢɯ ɬɚ ɤɨɦɩ’ɸɬɟɪɧɨ-ɿɧɬɟɝɪɨɜɚɧɢɯ ɬɟɯɧɨɥɨɝɿɣ 
  
 
Ɋɨɛɨɱɭ ɩɪɨɝɪɚɦɭ ɫɯɜɚɥɟɧɨ ɧɚ ɡɚɫɿɞɚɧɧɿ ɤɚɮɟɞɪɢ ɚɜɬɨɦɚɬɢɡɚɰɿʀ, 
ɟɥɟɤɬɪɨɬɟɯɧɿɱɧɢɯ ɬɚ ɤɨɦɩ’ɸɬɟɪɧɨ-ɿɧɬɟɝɪɨɜɚɧɢɯ ɬɟɯɧɨɥɨɝɿɣ. 
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ȼɋɌɍɉ 
 
ɉɪɨɝɪɚɦɚ ɞɢɫɰɢɩɥɿɧɢ «ɐɢɮɪɨɜɚ ɬɚ ɦɿɤɪɨɩɪɨɰɟɫɨɪɧɚ ɬɟɯɧɿɤɚ» ɜɿɞ-
ɧɨɫɢɬɶɫɹ ɞɨ ɞɢɫɰɢɩɥɿɧ ɩɪɨɮɟɫɿɣɧɨʀ ɬɚ ɩɪɚɤɬɢɱɧɨʀ ɩɿɞɝɨɬɨɜɤɢ, ɫɤɥɚɞɟ-
ɧɚ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɨɫɜɿɬɧɶɨʀ ɩɪɨɝɪɚɦɢ ɫɩɟɰɿɚɥɶɧɨɫɬɿ «ȿɥɟɤɬɪɨɟɧɟɪɝɟɬɢ-
ɤɚ, ɟɥɟɤɬɪɨɬɟɯɧɿɤɚ ɬɚ ɟɥɟɤɬɪɨɦɟɯɚɧɿɤɚ». 
Ɇɟɬɨɸ ɜɢɜɱɟɧɧɹ ɧɚɜɱɚɥɶɧɨʀ ɞɢɫɰɢɩɥɿɧɢ «ɐɢɮɪɨɜɚ ɬɚ ɦɿɤɪɨɩɪɨɰɟ-
ɫɨɪɧɚ ɬɟɯɧɿɤɚ» є ɮɨɪɦɭɜɚɧɧɹ ɭ ɫɬɭɞɟɧɬɿɜ ɫɩɟɰɿɚɥɶɧɨɫɬɿ «ȿɥɟɤɬɪɨɟɧɟɪ-
ɝɟɬɢɤɚ, ɟɥɟɤɬɪɨɬɟɯɧɿɤɚ ɬɚ ɟɥɟɤɬɪɨɦɟɯɚɧɿɤɚ» ɫɭɱɚɫɧɨɝɨ ɪɿɜɧɹ ɡɧɚɧɶ, 
ɭɦɿɧɶ ɿ ɧɚɜɢɱɨɤ ɡ ɟɥɟɤɬɪɨɧɿɤɢ ɹɤ ɧɚɭɤɨɜɨʀ ɨɫɧɨɜɢ ɫɭɱɚɫɧɨʀ ɰɢɮɪɨɜɨʀ ɬɚ 
ɦɿɤɪɨɩɪɨɰɟɫɨɪɧɨʀ ɬɟɯɧɿɤɢ, ɫɭɱɚɫɧɨɝɨ ɪɿɜɧɹ ɡɧɚɧɶ ɩɪɨ ɦɟɬɨɞɢ ɚɧɚɥɿɡɭ 
ɬɚ ɫɢɧɬɟɡɭ ɰɢɮɪɨɜɢɯ ɟɥɟɤɬɪɨɧɧɢɯ ɩɪɢɫɬɪɨʀɜ, ɩɪɢɧɰɢɩɢ ɩɨɛɭɞɨɜɢ ɫɭ-
ɱɚɫɧɢɯ ɰɢɮɪɨɜɢɯ ɿ ɦɿɤɪɨɩɪɨɰɟɫɨɪɧɢɯ ɫɢɫɬɟɦ ɜ ɟɥɟɤɬɪɨɟɧɟɪɝɟɬɢɰɿ, 
ɭɦɿɧɶ ɿ ɧɚɜɢɱɨɤ ɳɨɞɨ ɦɟɬɨɞɿɜ ɿ ɩɪɢɧɰɢɩɿɜ ɩɨɛɭɞɨɜɢ ɫɩɟɰɿɚɥɶɧɨʀ ɰɢɮ-
ɪɨɜɨʀ ɬɚ ɦɿɤɪɨɩɪɨɰɟɫɨɪɧɨʀ ɬɟɯɧɿɤɢ, ɳɨ ɡɚɫɬɨɫɨɜɭєɬɶɫɹ ɞɥɹ ɤɨɧɬɪɨɥɸ 
ɩɪɨɰɟɫɿɜ ɜ ɟɥɟɤɬɪɢɱɧɢɯ ɫɢɫɬɟɦɚɯ ɿ ɦɟɪɟɠɚɯ. 
Ɇɿɠɞɢɫɰɢɩɥɿɧɚɪɧɿ ɡɜ’ɹɡɤɢ: ɞɢɫɰɢɩɥɿɧɚ «ɐɢɮɪɨɜɚ ɬɚ ɦɿɤɪɨɩɪɨɰɟ-
ɫɨɪɧɚ ɬɟɯɧɿɤɚ» є ɫɤɥɚɞɨɜɨɸ ɱɚɫɬɢɧɨɸ ɰɢɤɥɭ ɡɚɝɚɥɶɧɨʀ ɩɿɞɝɨɬɨɜɤɢ ɞɥɹ 
ɫɬɭɞɟɧɬɿɜ ɫɩɟɰɿɚɥɶɧɨɫɬɿ «ȿɥɟɤɬɪɨɟɧɟɪɝɟɬɢɤɚ, ɟɥɟɤɬɪɨɬɟɯɧɿɤɚ ɬɚ ɟɥɟɤɬ-
ɪɨɦɟɯɚɧɿɤɚ». ȼɢɜɱɟɧɧɹ ɤɭɪɫɭ ɩɟɪɟɞɛɚɱɚє ɧɚɹɜɧɿɫɬɶ ɫɢɫɬɟɦɚɬɢɱɧɢɯ ɬɚ 
ґɪɭɧɬɨɜɧɢɯ ɡɧɚɧɶ ɿɡ ɫɭɦɿɠɧɢɯ ɤɭɪɫɿɜ – «Ɍɟɨɪɟɬɢɱɧɿ ɨɫɧɨɜɢ ɟɥɟɤɬɪɨɬɟ-
ɯɧɿɤɢ 1, 2, 3 ɱ.», «Іɧɮɨɪɦɚɬɢɤɚ ɬɚ ɤɨɦɩ`ɸɬɟɪɧɚ ɬɟɯɧɿɤɚ», «Ɉɫɧɨɜɢ ɦɟɬ-
ɪɨɥɨɝɿʀ ɬɚ ɟɥɟɤɬɪɢɱɧɢɯ ɜɢɦɿɪɸɜɚɧɶ», «Ɍɟɨɪɿɹ ɚɜɬɨɦɚɬɢɱɧɨɝɨ ɪɟɝɭɥɸ-
ɜɚɧɧɹ ɟɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ», «ȿɥɟɤɬɪɢɱɧɿ ɦɚɲɢɧɢ», «ɉɪɨɦɢɫɥɨɜɚ ɟɥɟɤɬ-
ɪɨɧɿɤɚ», ɚ ɬɚɤɨɠ ɰɿɥɟɫɩɪɹɦɨɜɚɧɨʀ ɪɨɛɨɬɢ ɧɚɞ ɜɢɜɱɟɧɧɹɦ ɫɩɟɰɿɚɥɶɧɨʀ 
ɥɿɬɟɪɚɬɭɪɢ, ɚɤɬɢɜɧɨʀ ɪɨɛɨɬɢ ɧɚ ɥɟɤɰɿɹɯ, ɥɚɛɨɪɚɬɨɪɧɢɯ ɬɚ ɩɪɚɤɬɢɱɧɢɯ 
ɡɚɧɹɬɬɹɯ, ɫɚɦɨɫɬɿɣɧɨʀ ɪɨɛɨɬɢ ɬɚ ɜɢɤɨɧɚɧɧɹ ɩɨɫɬɚɜɥɟɧɢɯ ɡɚɜɞɚɧɶ.  
ȼɢɦɨɝɢ ɞɨ ɡɧɚɧɶ ɬɚ ɭɦɿɧɶ ɜɢɡɧɚɱɚɸɬɶɫɹ ɝɚɥɭɡɟɜɢɦɢ ɫɬɚɧɞɚɪɬɚɦɢ 
ɜɢɳɨʀ ɨɫɜɿɬɢ ɍɤɪɚʀɧɢ. 
 
Ⱥɧɨɬɚɰɿɹ 
ȼɢɜɱɟɧɧɹ ɨɫɧɨɜ ɰɢɮɪɨɜɨʀ ɬɚ ɦɿɤɪɨɩɪɨɰɟɫɨɪɧɨʀ ɬɟɯɧɿɤɢ є ɨɞɧɿєɸ ɡ 
ɜɚɠɥɢɜɢɯ ɫɤɥɚɞɨɜɢɯ ɭ ɩɿɞɝɨɬɨɜɰɿ ɮɚɯɿɜɰɿɜ ɡ ɟɥɟɤɬɪɨɟɧɟɪɝɟɬɢɤɢ, ɟɥɟɤɬ-
ɪɨɬɟɯɧɿɤɢ ɬɚ ɟɥɟɤɬɪɨɦɟɯɚɧɿɤɢ. Ⱦɢɫɰɢɩɥɿɧɚ «ɐɢɮɪɨɜɚ ɬɚ ɦɿɤɪɨɩɪɨɰɟ-
ɫɨɪɧɚ ɬɟɯɧɿɤɚ» ɩɨɤɥɢɤɚɧɚ ɞɨɩɨɦɨɝɬɢ ɭ ɩɿɞɝɨɬɨɜɰɿ ɮɚɯɿɜɰɿɜ ɡ ɟɥɟɤɬɪɨɟ-
ɧɟɪɝɟɬɢɤɢ ɞɥɹ ɪɿɡɧɢɯ ɝɚɥɭɡɟɣ ɫɭɱɚɫɧɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɿ. ɉɿɞ ɱɚɫ ɜɢɜɱɟɧ-
ɧɹ ɞɚɧɨʀ ɞɢɫɰɢɩɥɿɧɢ ɫɬɭɞɟɧɬɢ ɡɞɨɛɭɞɭɬɶ ɡɧɚɧɧɹ, ɹɤɿ ɞɨɩɨɦɨɠɭɬɶ ɡɚ-
ɫɬɨɫɨɜɭɜɚɬɢ ɫɭɱɚɫɧɿ ɪɨɡɪɨɛɤɢ ɜ ɝɚɥɭɡɿ ɩɪɨɟɤɬɭɜɚɧɧɹ ɟɥɟɤɬɪɢɱɧɢɯ ɦɟ-
 
 
 
 
 
 
 
 
 
 
 
  
4 
ɪɟɠ ɬɚ ɟɥɟɤɬɪɨɬɟɯɧɿɱɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ, ɳɨ ɡɚɫɬɨɫɨɜɭɸɬɶɫɹ ɜ ɩɪɨɦɢɫ-
ɥɨɜɿɣ ɫɮɟɪɿ ɍɤɪɚʀɧɢ.  
Ʉɭɪɫ «ɐɢɮɪɨɜɚ ɬɚ ɦɿɤɪɨɩɪɨɰɟɫɨɪɧɚ ɬɟɯɧɿɤɚ» ɧɨɫɢɬɶ ɜɚɠɥɢɜɢɣ ɯɚ-
ɪɚɤɬɟɪ ɩɪɢ ɡɞɨɛɭɬɬɿ ɫɬɭɞɟɧɬɚɦɢ ɡɧɚɧɶ ɬɚ ɧɚɜɢɤɿɜ ɚɧɚɥɿɡɭ ɿ ɫɢɧɬɟɡɭ ɰɢ-
ɮɪɨɜɢɯ ɿ ɦɿɤɪɨɩɪɨɰɟɫɨɪɧɢɯ ɩɪɢɫɬɪɨʀɜ. ȼɦɿɧɧɹ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɫɭ-
ɱɚɫɧɿ ɦɟɬɨɞɢ ɚɧɚɥɿɡɭ ɰɢɮɪɨɜɢɯ ɫɯɟɦ ɞɨɩɨɦɨɠɟ ɭ ɮɨɪɦɭɜɚɧɧɿ ɩɨɜɧɨ-
ɰɿɧɧɢɯ ɮɚɯɿɜɰɿɜ ɞɥɹ ɪɿɡɧɢɯ ɝɚɥɭɡɟɣ ɫɭɱɚɫɧɨʀ ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɍɤɪɚʀɧɢ. 
Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɞɜɿɣɤɨɜɢɣ ɤɨɞ, ɰɢɮɪɨɜɢɣ ɤɨɞ, ɥɨɝɿɱɧɢɣ ɟɥɟɦɟɧɬ, 
ɲɢɮɪɚɬɨɪ, ɞɟɲɢɮɪɚɬɨɪ, ɦɭɥɶɬɢɩɥɟɤɫɨɪ, ɞɟɦɭɥɶɬɢɩɥɟɤɫɨɪ, ɬɪɢɝɟɪ, ɫɭ-
ɦɚɬɨɪ, ɚɪɢɮɦɟɬɢɤɨ-ɥɨɝɿɱɧɢɣ ɩɪɢɫɬɪɿɣ, ɪɟɝɿɫɬɪ, ɥɿɱɢɥɶɧɢɤ, ɦɿɤɪɨɩɪɨ-
ɰɟɫɨɪ, ɦɿɤɪɨɤɨɧɬɪɨɥɟɪ, ɬɚɣɦɟɪ, ɿɧɬɟɪɮɟɣɫ, ɩɨɪɬ ɜɜɨɞɭ-ɜɢɜɨɞɭ, ɝɟɧɟɪɚ-
ɬɨɪ ɬɚɤɬɨɜɢɯ ɿɦɩɭɥɶɫɿɜ.  
 
Ⱥbstract 
Study of the basics of digital and microprocessor technology is one of 
the important components in the training of electric power engineering, 
electrical engineering and electromechanics. The discipline "Digital and 
microprocessor technology" is intended to assist in the training of electric 
power industry specialists for various industries of modern industry. During 
the study of this discipline, students will acquire the knowledge that will 
help to apply modern developments in the field of designing electrical 
networks and electrical equipment used in the industrial sector of Ukraine. 
The course "Digital and microprocessor technology" is important in gai-
ning students knowledge and skills in the analysis and synthesis of digital 
and microprocessor devices. The ability to use modern methods of analy-
zing digital circuits will help to form valuable specialists for various indus-
tries of modern industry in Ukraine. 
Key words: binary code, digital code, logic element, encryptor, deco-
der, multiplexer, demultiplexer, trigger, adder, arithmetic-logic device, re-
gister, counter, microprocessor, microcontroller, timer, interface, I/O port, 
pulse clock generator. 
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1. Ɉɩɢɫ ɧɚɜɱɚɥьɧɨʀ ɞɢɫɰɢɩɥɿɧɢ 
 
ɇɚɣɦɟɧɭɜɚɧɧɹ                       
ɩɨɤɚɡɧɢɤɿɜ 
Ƚɚɥɭɡɶ ɡɧɚɧɶ, 
ɫɩɟɰɿɚɥɶɧɿɫɬɶ, 
ɫɩɟɰɿɚɥɿɡɚɰɿɹ, 
ɪɿɜɟɧɶ ɜɢɳɨʀ ɨɫɜɿɬɢ 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɧɚɜɱɚɥɶɧɨʀ ɞɢɫɰɢɩɥɿɧɢ 
Ⱦɟɧɧɚ ɮɨɪɦɚ 
ɧɚɜɱɚɧɧɹ 
Ɂɚɨɱɧɚ ɮɨɪ-
ɦɚ ɧɚɜɱɚɧɧɹ 
Ʉɿɥɶɤɿɫɬɶ 
ɤɪɟɞɢɬɿɜ – 5.5 
Ƚɚɥɭɡɶ ɡɧɚɧɶ – 14 
«ȿɥɟɤɬɪɢɱɧɚ 
ɿɧɠɟɧɟɪɿɹ» 
Ɍɚɤɨɠ ɡɿ ɫɤɨɪɨɱɟɧɢɦ  
ɬɟɪɦɿɧɨɦ ɧɚɜɱɚɧɧɹ. 
ɇɚɜɱɚɥɶɧɿ ɞɢɫɰɢɩɥɿɧɢ 
ɩɪɨɮɟɫɿɣɧɨʀ ɬɚ ɩɪɚɤɬɢɱɧɨʀ 
ɩɿɞɝɨɬɨɜɤɢ. 
 
ɋɩɟɰɿɚɥɶɧɿɫɬɶ 141 
«ȿɥɟɤɬɪɨɟɧɟɪɝɟɬɢɤɚ, 
ɟɥɟɤɬɪɨɬɟɯɧɿɤɚ ɬɚ 
ɟɥɟɤɬɪɨɦɟɯɚɧɿɤɚ» 
Ɇɨɞɭɥɿɜ – 2 
 
Ɋɿɤ ɩɿɞɝɨɬɨɜɤɢ 
Ɂɦɿɫɬɨɜɢɯ           
ɦɨɞɭɥɿɜ – 5 
3 1 3 1 
ɋɟɦɟɫɬɪɢ 
Ɂɚɝɚɥɶɧɚ ɤɿɥɶɤɿɫɬɶ 
ɝɨɞɢɧ – 165 5 1 5 1 
ІɇȾɁ –  
 
Ɋɿɜɟɧɶ ɜɢɳɨʀ ɫɜɿɬɢ: 
ɛɚɤɚɥɚɜɪɫɶɤɢɣ 
Ʌɟɤɰɿʀ, ɝɨɞ. 
32 32 2 2 
Ɍɢɠɧɟɜɢɯ ɝɨɞɢɧ 
ɞɥɹ ɞɟɧɧɨʀ ɮɨɪɦɢ 
ɧɚɜɱɚɧɧɹ: 
ɚɭɞɢɬɨɪɧɢɯ – 4,0 
ɫɚɦɨɫɬɿɣɧɨʀ ɪɨɛɨ-
ɬɢ ɫɬɭɞɟɧɬɿɜ – 7,0  
Ʌɚɛɨɪɚɬɨɪɧɿ, ɝɨɞ. 
18 18 8 8 
ɉɪɚɤɬɢɱɧɿ, ɝɨɞ. 
10 10 6 6 
ɋɚɦɨɫɬɿɣɧɚ ɪɨɛɨɬɚ, ɝɨɞ. 
105 105 149 149 
Іɧɞɢɜɿɞɭɚɥɶɧɟ ɡɚɜɞɚɧɧɹ, ɝɨɞ. 
- - - - 
ȼɢɞ       
ɤɨɧɬɪɨɥɸ:      
ɟɤɡɚɦɟɧ 
ȼɢɞ       
ɤɨɧɬɪɨɥɸ:   
ɟɤɡɚɦɟɧ 
ɋɩɿɜɜɿɞɧɨɲɟɧɧɹ ɤɿɥɶɤɨɫɬɿ ɝɨɞɢɧ ɚɭɞɢɬɨɪɧɢɯ ɡɚɧɹɬɶ ɞɨ ɫɚɦɨɫɬɿɣɧɨʀ 
ɬɚ ɿɧɞɢɜɿɞɭɚɥɶɧɨʀ ɪɨɛɨɬɢ ɫɬɚɧɨɜɢɬɶ: 
ɞɥɹ ɞɟɧɧɨʀ ɮɨɪɦɢ ɧɚɜɱɚɧɧɹ – 36%  ɞɨ 64% 
ɞɥɹ ɡɚɨɱɧɨʀ ɮɨɪɦɢ ɧɚɜɱɚɧɧɹ – 10%  ɞɨ 90% 
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2. Ɇɟɬɚ ɿ ɡɚɜɞɚɧɧɹ ɧɚɜɱɚɥьɧɨʀ ɞɢɫɰɢɩɥɿɧɢ 
 
Ɇɟɬɨɸ ɜɢɜɱɟɧɧɹ ɞɢɫɰɢɩɥɿɧɢ є ɮɨɪɦɭɜɚɧɧɹ ɭ ɫɬɭɞɟɧɬɿɜ ɫɭɱɚɫɧɨɝɨ 
ɪɿɜɧɹ ɡɧɚɧɶ, ɭɦɿɧɶ ɿ ɧɚɜɢɱɨɤ ɡ ɰɢɮɪɨɜɨʀ ɟɥɟɤɬɪɨɧɿɤɢ ɹɤ ɧɚɭɤɨɜɨʀ ɨɫɧɨ-
ɜɢ ɫɭɱɚɫɧɨʀ ɰɢɮɪɨɜɨʀ ɬɚ ɦɿɤɪɨɩɪɨɰɟɫɨɪɧɨʀ ɬɟɯɧɿɤɢ, ɫɭɱɚɫɧɨɝɨ ɪɿɜɧɹ 
ɡɧɚɧɶ ɩɪɨ ɦɟɬɨɞɢ ɚɧɚɥɿɡɭ ɬɚ ɫɢɧɬɟɡɭ ɰɢɮɪɨɜɢɯ ɩɪɢɫɬɪɨʀɜ, ɩɪɢɧɰɢɩɢ 
ɩɨɛɭɞɨɜɢ ɫɭɱɚɫɧɢɯ ɰɢɮɪɨɜɢɯ ɿ ɦɿɤɪɨɩɪɨɰɟɫɨɪɧɢɯ ɫɢɫɬɟɦ ɜ ɟɥɟɤɬɪɨɟ-
ɧɟɪɝɟɬɢɰɿ, ɭɦɿɧɶ ɿ ɧɚɜɢɱɨɤ ɳɨɞɨ ɦɟɬɨɞɿɜ ɿ ɩɪɢɧɰɢɩɿɜ ɩɨɛɭɞɨɜɢ ɫɩɟɰɿ-
ɚɥɶɧɨʀ ɰɢɮɪɨɜɨʀ ɬɚ ɦɿɤɪɨɩɪɨɰɟɫɨɪɧɨʀ ɬɟɯɧɿɤɢ, ɳɨ ɡɚɫɬɨɫɨɜɭєɬɶɫɹ ɜ ɝɚ-
ɥɭɡɿ ɩɪɨɟɤɬɭɜɚɧɧɹ ɟɥɟɤɬɪɢɱɧɢɯ ɦɟɪɟɠ ɬɚ ɟɥɟɤɬɪɨɬɟɯɧɿɱɧɨɝɨ ɨɛɥɚɞɧɚɧ-
ɧɹ. 
Зɚɜɞɚɧɧɹ ɞɢɫɰɢɩɥɿɧɢ: 
- ɡɚɫɜɨєɧɧɹ ɨɫɨɛɥɢɜɨɫɬɟɣ ɿ ɩɟɪɟɜɚɝ ɟɥɟɦɟɧɬɿɜ ɰɢɮɪɨɜɨʀ ɬɟɯɧɿɤɢ; 
- ɮɨɪɦɭɜɚɧɧɹ ɡɧɚɧɶ ɳɨɞɨ ɦɟɬɨɞɿɜ ɩɪɨɟɤɬɭɜɚɧɧɹ ɰɢɮɪɨɜɢɯ ɤɨɦɛɿɧɚ-
ɰɿɣɧɢɯ ɬɚ ɩɨɫɥɿɞɨɜɧɿɫɧɢɯ ɩɪɢɫɬɪɨʀɜ; 
- ɡɧɚɧɧɹ ɬɢɩɿɜ ɫɭɱɚɫɧɢɯ ɦɿɤɪɨɤɨɧɬɪɨɥɟɪɿɜ, ɚɩɚɪɚɬɧɢɯ ɬɚ ɩɪɨɝɪɚɦ-
ɧɢɯ ɡɚɫɨɛɿɜ ɞɥɹ ɪɨɛɨɬɢ ɡ ɧɢɦɢ, ɩɪɢɧɰɢɩɿɜ ɪɨɡɪɨɛɤɢ ɬɚ ɜɢɤɨɪɢɫɬɚɧɧɹ ʀɯ 
ɩɪɨɝɪɚɦɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ.  
ȼ ɪɟɡɭɥɶɬɚɬɿ ɜɢɜɱɟɧɧɹ ɞɚɧɨʀ ɞɢɫɰɢɩɥɿɧɢ ɫɬɭɞɟɧɬ ɦɚє: 
- ɡɧɚɬɢ:  
- ɩɪɢɧɰɢɩ ɪɨɛɨɬɢ ɨɫɧɨɜɧɢɯ ɤɨɦɩɨɧɟɧɬɿɜ ɰɢɮɪɨɜɨʀ ɬɟɯɧɿɤɢ;  
- ɿɧɮɨɪɦɚɰɿɣɧɿ, ɚɪɢɮɦɟɬɢɱɧɿ ɬɚ ɥɨɝɿɱɧɿ ɨɫɧɨɜɢ ɦɿɤɪɨɩɪɨɰɟɫɨɪɧɨʀ 
ɬɟɯɧɿɤɢ; 
- ɫɯɟɦɨɬɟɯɧɿɤɭ ɨɫɧɨɜɧɢɯ ɟɥɟɦɟɧɬɿɜ ɦɿɤɪɨɩɪɨɰɟɫɨɪɧɢɯ ɫɢɫɬɟɦ; 
- ɩɪɢɧɰɢɩɢ ɨɪɝɚɧɿɡɚɰɿʀ ɦɨɞɭɥɶɧɢɯ ɩɪɢɫɬɪɨʀɜ ɦɿɤɪɨɩɪɨɰɟɫɨɪɧɢɯ 
ɫɢɫɬɟɦ ɬɚ ɨɫɧɨɜɢ ɩɪɨɝɪɚɦɭɜɚɧɧɹ ɬɚɤɢɯ ɫɢɫɬɟɦ; 
- ɜɦɿɬɢ:  
- ɨɪɝɚɧɿɡɨɜɭɜɚɬɢ ɭɩɪɚɜɥɿɧɧɹ ɿɧɮɨɪɦɚɰɿєɸ ɧɚ ɛɚɡɿ ɫɭɱɚɫɧɢɯ ɬɟɯ-
ɧɨɥɨɝɿɣ; 
- ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɛɚɡɨɜɿ ɡɧɚɧɧɹ ɮɭɧɞɚɦɟɧɬɚɥɶɧɢɯ ɧɚɭɤ ɩɪɢ ɜɢɜɱɟɧɧɿ 
ɞɢɫɰɢɩɥɿɧ ɩɪɨɮɟɫɿɣɧɨʀ ɬɚ ɩɪɚɤɬɢɱɧɨʀ ɩɿɞɝɨɬɨɜɤɢ; 
- ɭɦɿɬɢ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɨɞɟɪɠɚɧɿ ɡɧɚɧɧɹ, ɭɦɿɧɧɹ ɣ ɧɚɜɢɱɤɢ ɞɥɹ 
ɩɨɞɚɥɶɲɨɝɨ ɩɪɨɮɟɫɿɣɧɨɝɨ ɧɚɜɱɚɧɧɹ; 
- ɜɢɛɢɪɚɬɢ ɤɨɦɩɨɧɟɧɬɢ ɟɥɟɤɬɪɨɧɧɨʀ ɬɟɯɧɿɤɢ ɞɥɹ ɡɚɞɚɧɨɝɨ ɬɢɩɭ 
ɩɪɢɫɬɪɨɸ; 
- ɩɪɨɜɨɞɢɬɢ ɜɢɦɿɪɸɜɚɧɧɹ ɬɚ ɪɨɡɪɚɯɭɧɨɤ ɪɨɛɨɱɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɩɪɢɫɬɪɨʀɜ ɟɥɟɤɬɪɨɧɧɨʀ ɬɟɯɧɿɤɢ; 
- ɡɚ ɞɨɜɿɞɧɢɤɨɜɨɸ ɥɿɬɟɪɚɬɭɪɨɸ ɜɢɛɢɪɚɬɢ ɮɭɧɤɰɿɣɧɨ ɧɟɨɛɯɿɞɧɿ ɟɥɟ-
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ɦɟɧɬɢ ɦɿɤɪɨɩɪɨɰɟɫɨɪɧɢɯ ɫɢɫɬɟɦ; 
- ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɦɿɤɪɨɩɪɨɰɟɫɨɪɧɿ ɫɢɫɬɟɦɢ ɞɥɹ ɤɟɪɭɜɚɧɧɹ ɟɥɟɤ-
ɬɪɨɟɧɟɪɝɟɬɢɱɧɢɦ ɨɛɥɚɞɧɚɧɧɹɦ; 
- ɧɚ ɩɨɱɚɬɤɨɜɨɦɭ ɪɿɜɧɿ ɩɪɨɝɪɚɦɭɜɚɬɢ ɦɿɤɪɨɩɪɨɰɟɫɨɪɧɿ ɫɢɫɬɟɦɢ. 
    
3. ɉɪɨɝɪɚɦɚ ɧɚɜɱɚɥьɧɨʀ ɞɢɫɰɢɩɥɿɧɢ 
5 ɫɟɦɟɫɬɪ 
Ɇɨɞɭɥь 1. 
Зɦɿɫɬɨɜɢɣ ɦɨɞɭɥь 1. Ɉɫɧɨɜɢ ɰɢɮɪɨɜɨʀ ɬɟɯɧɿɤɢ. 
Ɍɟɦɚ 1. ȿɥɟɤɬɪɨɧɧɿ ɤɥɸɱɿ. ɉɚɪɚɦɟɬɪɢ ɿɦɩɭɥɶɫɧɢɯ ɫɢɝɧɚɥɿɜ. ȿɥɟɤ-
ɬɪɨɧɧɿ ɤɥɸɱɿ ɧɚ ɛɿɩɨɥɹɪɧɢɯ ɬɚ ɭɧɿɩɨɥɹɪɧɢɯ ɬɪɚɧɡɢɫɬɨɪɚɯ. ɋɬɚɬɢɱɧɿ ɪɟ-
ɠɢɦɢ ɪɨɛɨɬɢ ɬɪɚɧɡɢɫɬɨɪɧɨɝɨ ɤɥɸɱɚ (ɌɄ). ȿɬɚɩɢ ɩɟɪɟɯɿɞɧɨɝɨ ɩɪɨɰɟɫɭ ɜ 
ɌɄ. Ɇɟɬɨɞɢ ɩɿɞɜɢɳɟɧɧɹ ɲɜɢɞɤɨɞɿʀ ɌɄ. 
Ɍɟɦɚ 2. Іɧɮɨɪɦɚɰɿɣɧɿ, ɚɪɢɮɦɟɬɢɱɧɿ ɬɚ ɥɨɝɿɱɧɿ ɨɫɧɨɜɢ ɰɢɮɪɨɜɨʀ 
ɬɟɯɧɿɤɢ. Іɧɮɨɪɦɚɰɿɣɧɿ ɨɫɧɨɜɢ ɰɢɮɪɨɜɨʀ ɬɟɯɧɿɤɢ. ɉɨɧɹɬɬɹ ɿɧɮɨɪɦɚɰɿʀ. 
ɉɪɟɞɫɬɚɜɥɟɧɧɹ ɿɧɮɨɪɦɚɰɿʀ ɧɟɩɟɪɟɪɜɧɢɦɢ (ɚɧɚɥɨɝɨɜɢɦɢ) ɬɚ ɞɢɫɤɪɟɬɧɢ-
ɦɢ (ɰɢɮɪɨɜɢɦɢ) ɫɢɝɧɚɥɚɦɢ. ɉɨɧɹɬɬɹ ɬɚ ɤɥɚɫɢɮɿɤɚɰɿɹ ɫɢɫɬɟɦ ɱɢɫɥɟɧɧɹ. 
ɉɟɪɟɜɟɞɟɧɧɹ ɱɢɫɟɥ ɡ ɨɞɧɿєʀ ɩɨɡɢɰɿɣɧɨʀ ɫɢɫɬɟɦɢ ɱɢɫɥɟɧɧɹ ɜ ɿɧɲɭ. ɉɪɚ-
ɜɢɥɚ ɞɜɿɣɤɨɜɨʀ ɚɪɢɮɦɟɬɢɤɢ. ɐɿɥɿ ɱɢɫɥɚ ɡɿ ɡɧɚɤɨɦ. ȼɢɤɨɧɚɧɧɹ ɚɪɢɮɦɟ-
ɬɢɱɧɢɯ ɨɩɟɪɚɰɿɣ ɧɚɞ ɱɢɫɥɚɦɢ ɭ ɞɜɿɣɤɨɜɢɯ ɬɚ ɞɜɿɣɤɨɜɨ-ɞɟɫɹɬɤɨɜɢɯ ɤɨ-
ɞɚɯ. Ʌɨɝɿɱɧɿ ɨɫɧɨɜɢ ɰɢɮɪɨɜɨʀ ɬɟɯɧɿɤɢ. ɉɨɧɹɬɬɹ ɥɨɝɿɱɧɨʀ ɮɭɧɤɰɿʀ. Ʌɨɝɿ-
ɱɧɿ ɮɭɧɤɰɿʀ ɨɞɧɨɝɨ ɬɚ ɞɜɨɯ ɚɪɝɭɦɟɧɬɿɜ. Ɂɚɤɨɧɢ ɬɚ ɬɨɬɨɠɧɨɫɬɿ ɚɥɝɟɛɪɢ 
ɥɨɝɿɤɢ. Ⱦɨɫɤɨɧɚɥɿ ɬɚ ɦɿɧɿɦɚɥɶɧɿ ɮɨɪɦɢ ɥɨɝɿɱɧɢɯ ɮɭɧɤɰɿɣ. ɋɩɿɜɜɿɞ-
ɧɨɲɟɧɧɹ ɦɿɠ ɥɨɝɿɱɧɢɦɢ ɮɭɧɤɰɿɹɦɢ. Ɉɫɧɨɜɧɿ ɬɢɩɢ ɥɨɝɿɱɧɢɯ ɟɥɟɦɟɧɬɿɜ. 
Зɦɿɫɬɨɜɢɣ ɦɨɞɭɥь 2. Ʌɨɝɿɱɧɿ ɮɭɧɤɰɿʀ ɬɚ ɥɨɝɿɱɧɿ ɫɯɟɦɢ. 
Ɍɟɦɚ 3. Ɇɿɧɿɦɿɡɚɰɿɹ ɥɨɝɿɱɧɢɯ ɮɭɧɤɰɿɣ 
Ƚɪɚɮɿɱɧɢɣ ɦɟɬɨɞ ɞɿɚɝɪɚɦ ɬɟɪɦɿɜ (ȼɚɣɱɚ – Ʉɚɪɧɨ). ɉɪɚɜɢɥɚ ɦɿɧɿɦɿ-
ɡɚɰɿʀ. Ɉɫɨɛɥɢɜɨɫɬɿ ɦɿɧɿɦɿɡɚɰɿʀ ɡɿ ɡɛɿɥɶɲɟɧɧɹɦ ɤɿɥɶɤɨɫɬɿ ɡɦɿɧɧɢɯ. Ⱥɧɚ-
ɥɿɬɢɱɧɿ ɦɟɬɨɞɢ ɦɿɧɿɦɿɡɚɰɿʀ (ɮɨɪɦɚɥɿɡɨɜɚɧɢɣ ɚɥɝɟɛɪɢɱɧɢɣ ɦɟɬɨɞ, ɚɥɝɨ-
ɪɢɬɦ Ʉɜɚɣɧɚ-ɆɚɤɄɥɚɫɤɿ). 
Ɍɟɦɚ 4. ɋɯɟɦɧɚ ɪɟɚɥɿɡɚɰɿɹ ɥɨɝɿɱɧɢɯ ɮɭɧɤɰɿɣ 
Ɋɟɚɥɿɡɚɰɿɹ ɥɨɝɿɱɧɢɯ ɮɭɧɤɰɿɣ (ɅɎ) ɜ ɩɨɲɢɪɟɧɢɯ ɛɚɡɢɫɚɯ (ɛɭɥɿɜ ɛɚ-
ɡɢɫ, ɛɚɡɢɫ І-ɇІ, ɛɚɡɢɫ ȺȻɈ-ɇІ, ɛɚɡɢɫ І-ȺȻɈ-ɇІ). ɋɩɨɫɨɛɢ ɫɩɪɨɳɟɧɧɹ 
ɥɨɝɿɱɧɢɯ ɫɯɟɦ (ɩɪɨɛɥɟɦɚ ɫɯɟɦɧɨʀ ɦɿɧɿɦɿɡɚɰɿʀ, ɪɟɞɭɤɰɿɹ ɜ ɞɢɡ’ɸɧɤɬɢɜ-
ɧɿɣ ɬɚ ɤɨɧ’ɸɧɤɬɢɜɧɿɣ ɮɨɪɦɚɯ, ɚɥɝɟɛɪɢɱɧɟ ɜɢɤɨɧɚɧɧɹ ɪɟɞɭɤɰɿʀ, ɪɟɚɥɿ-
ɡɚɰɿɹ ɜ ɦɚɲɢɧɧɿɣ ɮɨɪɦɿ, ɤɚɫɤɚɞɧɚ ɪɟɚɥɿɡɚɰɿɹ ɬɟɪɦɿɜ, ɱɚɫɬɤɨɜɨ ɜɢɡɧɚɱɟ-
ɧɿ ɮɭɧɤɰɿʀ). ɋɩɪɨɳɟɧɧɹ ɥɨɝɿɱɧɢɯ ɫɯɟɦ ɡ ɛɚɝɚɬɶɦɚ ɜɢɯɨɞɚɦɢ (ɬɟɨɪɟɬɢ-
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ɤɨ-ɦɧɨɠɢɧɧɢɣ ɫɩɨɫɿɛ, ɫɩɨɫɿɛ ɡ ɪɨɡɲɢɪɟɧɧɹɦ ɜɯɿɞɧɨɝɨ ɤɨɪɬɟɠɭ). 
Ɍɟɦɚ 5. ɉɪɨɟɤɬɭɜɚɧɧɹ ɥɨɝɿɱɧɢɯ ɫɯɟɦ 
Ɂɚɜɞɚɧɧɹ ɬɚ ɟɬɚɩɢ ɥɨɝɿɱɧɨɝɨ ɩɪɨɟɤɬɭɜɚɧɧɹ. Ɇɟɬɨɞɢɤɚ ɩɪɨɟɤɬɭɜɚɧɧɹ 
ɥɨɝɿɱɧɢɯ ɫɯɟɦ (ɫɯɟɦɢ ɡ ɨɞɧɢɦ ɬɚ ɤɿɥɶɤɨɦɚ ɜɢɯɨɞɚɦɢ). ȿɥɟɦɟɧɬɢ ɬɟɯɧɿ-
ɱɧɨɝɨ ɩɪɨɟɤɬɭɜɚɧɧɹ (ɜɪɚɯɭɜɚɧɧɹ ɲɜɢɞɤɨɞɿʀ ɥɨɝɿɱɧɢɯ ɟɥɟɦɟɧɬɿɜ, ɤɨɟ-
ɮɿɰɿєɧɬɿɜ ɨɛ’єɞɧɚɧɧɹ ɬɚ ɪɨɡɝɚɥɭɠɟɧɧɹ, ɚ ɬɚɤɨɠ ɧɟɛɟɡɩɟɱɧɨɝɨ ɡɦɚɝɚɧɧɹ 
ɫɢɝɧɚɥɿɜ). ɉɪɚɤɬɢɱɧɟ ɩɪɨɟɤɬɭɜɚɧɧɹ ɥɨɝɿɱɧɢɯ ɫɯɟɦ. 
Зɦɿɫɬɨɜɢɣ ɦɨɞɭɥь 3. Ʉɨɦɛɿɧɚɰɿɣɧɿ ɫɯɟɦɢ ɬɚ ʀɯ ɩɪɨɟɤɬɭɜɚɧɧɹ. 
Ɍɟɦɚ 6. Шɢɮɪɚɬɨɪɢ ɬɚ ɞɟɲɢɮɪɚɬɨɪɢ 
ɉɟɪɟɬɜɨɪɟɧɧɹ ɤɨɞɿɜ. Ɂɚɝɚɥɶɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɞɟɲɢɮɪɚɬɨɪɿɜ. Ʌɿ-
ɧɿɣɧɿ, ɩɿɪɚɦɿɞɚɥɶɧɿ ɬɚ ɩɪɹɦɨɤɭɬɧɿ ɞɟɲɢɮɪɚɬɨɪɢ. Ȼɚɝɚɬɨɫɬɭɩɟɧɟɜɿ ɞɟ-
ɲɢɮɪɚɬɨɪɢ. Ɂɚɝɚɥɶɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɲɢɮɪɚɬɨɪɿɜ. ɉɪɿɨɪɢɬɟɬɧɢɣ ɲɢ-
ɮɪɚɬɨɪ. Ʉɚɫɤɚɞɭɜɚɧɧɹ ɲɢɮɪɚɬɨɪɿɜ. Ɋɟɚɥɿɡɚɰɿɹ ɥɨɝɿɱɧɢɯ ɮɭɧɤɰɿɣ ɧɚ ɞɟ-
ɲɢɮɪɚɬɨɪɚɯ. 
Ɍɟɦɚ 7. Ɇɭɥьɬɢɩɥɟɤɫɨɪɢ ɬɚ ɞɟɦɭɥьɬɢɩɥɟɤɫɨɪɢ 
ȿɥɟɤɬɪɨɧɧɿ ɤɨɦɭɬɚɬɨɪɢ. Ɂɚɝɚɥɶɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɦɭɥɶɬɢɩɥɟɤɫɨɪɿɜ. 
Ʉɚɫɤɚɞɭɜɚɧɧɹ ɦɭɥɶɬɢɩɥɟɤɫɨɪɿɜ. Ɋɟɚɥɿɡɚɰɿɹ ɥɨɝɿɱɧɢɯ ɮɭɧɤɰɿɣ ɦɭɥɶɬɢɩ-
ɥɟɤɫɨɪɚɦɢ. Ɇɭɥɶɬɢɩɥɟɤɫɭɜɚɧɧɹ ɲɢɧ. Ɂɚɝɚɥɶɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɞɟ-
ɦɭɥɶɬɢɩɥɟɤɫɨɪɿɜ. Ʉɚɫɤɚɞɭɜɚɧɧɹ ɞɟɦɭɥɶɬɢɩɥɟɤɫɨɪɿɜ. Ⱦɟɦɭɥɶɬɢɩɥɟɤɫɭ-
ɜɚɧɧɹ ɲɢɧ. 
Ɍɟɦɚ 8. Ⱥɪɢɮɦɟɬɢɱɧɿ ɩɪɢɫɬɪɨʀ 
Ɂɚɝɚɥɶɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɭɦɚɬɨɪɿɜ. Ɉɞɧɨɪɨɡɪɹɞɧɿ ɫɭɦɚɬɨɪɢ. ɉɨɫ-
ɥɿɞɨɜɧɢɣ ɬɚ ɩɚɪɚɥɟɥɶɧɢɣ ɛɚɝɚɬɨɪɨɡɪɹɞɧɢɣ ɫɭɦɚɬɨɪ. Ɇɿɤɪɨɫɯɟɦɢ ȺɅɉ. 
Ⱦɜɿɣɤɨɜɨ-ɞɟɫɹɬɤɨɜɿ ɫɭɦɚɬɨɪɢ. ɋɯɟɦɢ ɜɿɞɧɿɦɚɧɧɹ. 
Ɇɨɞɭɥь 2. 
Зɦɿɫɬɨɜɢɣ ɦɨɞɭɥь 4. ɉɨɫɥɿɞɨɜɧɿɫɧɿ ɫɯɟɦɢ ɬɚ ʀɯ ɩɪɨɟɤɬɭɜɚɧɧɹ. 
Ɍɟɦɚ 9. Ɍɪɢɝɟɪɧɿ ɟɥɟɦɟɧɬɢ 
ɉɪɢɡɧɚɱɟɧɧɹ ɬɚ ɤɥɚɫɢɮɿɤɚɰɿɹ ɬɪɢɝɟɪɿɜ. ɋɬɚɬɢɱɧɿ ɬɚ ɞɢɧɚɦɿɱɧɿ ɩɚ-
ɪɚɦɟɬɪɢ ɬɪɢɝɟɪɿɜ. Ⱥɫɢɧɯɪɨɧɧɿ ɬɚ ɫɢɧɯɪɨɧɧɿ RS-, D-, T-, TV- ɬɚ JK-ɬɪɢ-
ɝɟɪɢ. Ɍɚɛɥɢɰɿ ɩɟɪɟɦɢɤɚɧɧɹ ɬɚ ɩɟɪɟɯɨɞɿɜ, ɩɪɢɧɰɢɩɢ ɩɨɛɭɞɨɜɢ. Ɍɪɢɝɟɪɢ 
ɡ ɞɢɧɚɦɿɱɧɢɦ ɤɟɪɭɜɚɧɧɹɦ. ɍɧɿɜɟɪɫɚɥɶɧɿ ɬɪɢɝɟɪɢ. ɉɪɢɤɥɚɞɢ ɜɢɤɨɪɢɫ-
ɬɚɧɧɹ ɬɪɢɝɟɪɿɜ. 
Ɍɟɦɚ 10. Ɋɟɝɿɫɬɪɢ 
Ɂɚɝɚɥɶɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɟɝɿɫɬɪɿɜ. Ɉɞɧɨɮɚɡɧɢɣ ɿ ɩɚɪɚɮɚɡɧɢɣ ɫɩɨ-
ɫɨɛɢ ɡɚɩɢɫɭɜɚɧɧɹ ɿɧɮɨɪɦɚɰɿʀ. Ɂɚɩɢɫɭɜɚɧɧɹ ɿɧɮɨɪɦɚɰɿʀ ɜɿɞ ɞɜɨɯ ɞɠɟ-
ɪɟɥ. Ɂɱɢɬɭɜɚɧɧɹ ɿɧɮɨɪɦɚɰɿʀ. Ʌɨɝɿɱɧɿ ɦɿɤɪɨɨɩɟɪɚɰɿʀ ɜ ɪɟɝɿɫɬɪɚɯ. Ɇɿɤɪɨ-
ɨɩɟɪɚɰɿʀ ɡɫɭɜɭ. ɉɟɪɟɬɜɨɪɟɧɧɹ ɩɨɫɥɿɞɨɜɧɨɝɨ ɤɨɞɭ ɜ ɩɚɪɚɥɟɥɶɧɢɣ ɿ ɧɚɜ-
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ɩɚɤɢ. ɉɪɢɤɥɚɞɢ ɜɢɤɨɪɢɫɬɚɧɧɹ ɪɟɝɿɫɬɪɿɜ (ɪɨɛɨɬɚ ɞɟɤɿɥɶɤɨɯ ɪɟɝɿɫɬɪɿɜ ɧɚ 
ɫɩɿɥɶɧɭ ɲɢɧɭ, ɮɨɪɦɭɜɚɧɧɹ ɤɜɚɡɿɝɚɪɦɨɧɿɱɧɨɝɨ ɫɢɝɧɚɥɭ). ɉɪɨɟɤɬɭɜɚɧɧɹ 
ɰɢɮɪɨɜɢɯ ɩɨɫɥɿɞɨɜɧɿɫɧɢɯ ɩɪɢɫɬɪɨʀɜ ɧɚ ɪɟɝɿɫɬɪɚɯ ɡɫɭɜɭ. 
Ɍɟɦɚ 11. Ʌɿɱɢɥьɧɢɤɢ 
Ɂɚɝɚɥɶɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɥɿɱɢɥɶɧɢɤɿɜ. Ⱦɜɿɣɤɨɜɿ ɩɿɞɫɭɦɨɜɭɜɚɥɶɧɿ ɬɚ 
ɜɿɞɧɿɦɚɥɶɧɿ ɥɿɱɢɥɶɧɢɤɢ. Ⱦɜɿɣɤɨɜɿ ɪɟɜɟɪɫɢɜɧɿ ɥɿɱɢɥɶɧɢɤɢ. Ⱦɜɿɣɤɨɜɨ-ɞɟ-
ɫɹɬɤɨɜɿ ɥɿɱɢɥɶɧɢɤɢ. Ʌɿɱɢɥɶɧɢɤɢ ɡ ɨɞɢɧɢɱɧɢɦ ɤɨɞɭɜɚɧɧɹɦ. ɋɢɧɬɟɡ ɥɿ-
ɱɢɥɶɧɢɤɿɜ ɿɡ ɡɚɞɚɧɢɦ ɤɨɟɮɿɰɿєɧɬɨɦ ɞɿɥɟɧɧɹ. ɉɨɛɭɞɨɜɚ ɧɟɞɜɿɣɤɨɜɨɝɨ 
ɥɿɱɢɥɶɧɢɤɚ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɝɨɬɨɜɨɝɨ ɥɿɱɢɥɶɧɢɤɚ. ɉɨɛɭɞɨɜɚ ɧɟɞɜɿɣɤɨ-
ɜɢɯ ɥɿɱɢɥɶɧɢɤɿɜ ɡɚ ɞɨɩɨɦɨɝɨɸ ɞɟɲɢɮɪɚɬɨɪɿɜ. Ɂɚɫɬɨɫɭɜɚɧɧɹ ɪɟɝɿɫɬɪɿɜ 
ɬɚ ɥɿɱɢɥɶɧɢɤɿɜ ɞɥɹ ɩɨɛɭɞɨɜɢ ɫɯɟɦ ɡɚɬɪɢɦɤɢ ɿɦɩɭɥɶɫɧɢɯ ɫɢɝɧɚɥɿɜ. 
Ɍɟɦɚ 12. Ƚɟɧɟɪɚɬɨɪɢ ɿɦɩɭɥьɫɿɜ. Ɂɚɝɚɥɶɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɝɟɧɟɪɚɬɨ-
ɪɿɜ ɿɦɩɭɥɶɫɿɜ. Ɇɭɥɶɬɢɜɿɛɪɚɬɨɪɢ ɬɚ ɨɞɧɨɜɿɛɪɚɬɨɪɢ ɧɚ ɬɪɚɧɡɢɫɬɨɪɚɯ, ɨɩɟ-
ɪɚɰɿɣɧɢɯ ɩɿɞɫɢɥɸɜɚɱɚɯ, ɥɨɝɿɱɧɢɯ ɟɥɟɦɟɧɬɚɯ ɬɚ ɬɪɢɝɟɪɚɯ. Іɧɬɟɝɪɚɥɶɧɿ 
ɬɚɣɦɟɪɢ. 
Ɍɟɦɚ 13. ЦȺɉ ɬɚ ȺЦɉ 
ɐɢɮɪɨ-ɚɧɚɥɨɝɨɜɿ ɩɟɪɟɬɜɨɪɸɜɚɱɿ ɡ ɦɚɬɪɢɰɟɸ ɜɚɝɨɜɢɯ ɪɟɡɢɫɬɨɪɿɜ ɬɚ 
ɡ ɦɚɬɪɢɰɟɸ R-2R. Ⱥɧɚɥɨɝɨ-ɰɢɮɪɨɜɿ ɩɟɪɟɬɜɨɪɸɜɚɱɿ – ɪɿɡɧɨɜɢɞɢ, ɩɪɢɧ-
ɰɢɩ ɪɨɛɨɬɢ, ɡɚɫɬɨɫɭɜɚɧɧɹ. 
Зɦɿɫɬɨɜɢɣ ɦɨɞɭɥь 5. Ɉɫɧɨɜɢ ɦɿɤɪɨɩɪɨɰɟɫɨɪɧɨʀ ɬɟɯɧɿɤɢ 
Ɍɟɦɚ 14. ɍɧɿɜɟɪɫɚɥьɧɿ 8- ɬɚ 16-ɬɢ ɪɨɡɪɹɞɧɿ ɦɿɤɪɨɩɪɨɰɟɫɨɪɢ. 
8-ɪɨɡɪɹɞɧɢɣ ɛɚɡɨɜɢɣ ɨɞɧɨɤɪɢɫɬɚɥɶɧɢɣ ɦɿɤɪɨɩɪɨɰɟɫɨɪ: ɫɬɪɭɤɬɭɪɧɚ 
ɫɯɟɦɚ, ɩɪɢɧɰɢɩ ɪɨɛɨɬɢ, ɮɨɪɦɚɬɢ ɤɨɦɚɧɞ. ɋɢɫɬɟɦɚ ɤɨɦɚɧɞ. 16-ɪɨɡɪɹɞ-
ɧɢɣ ɛɚɡɨɜɢɣ ɦɿɤɪɨɩɪɨɰɟɫɨɪ ɬɚ ɩɪɢɧɰɢɩ ɭɬɜɨɪɟɧɧɹ 20-ɛɿɬɧɢɯ ɚɞɪɟɫ. 
ɉɪɨɝɪɚɦɧɚ ɦɨɞɟɥɶ 16-ɪɨɡɪɹɞɧɨɝɨ ɦɿɤɪɨɩɪɨɰɟɫɨɪɚ. 
Ɍɟɦɚ 15. Ɉɞɧɨɤɪɢɫɬɚɥьɧɿ ɦɿɤɪɨɤɨɧɬɪɨɥɟɪɢ. 
Ʉɥɚɫɢɮɿɤɚɰɿɹ ɚɪɯɿɬɟɤɬɭɪ ɦɿɤɪɨɤɨɧɬɪɨɥɟɪɿɜ. Ƚɚɪɜɚɪɞɫɶɤɚ ɚɪɯɿɬɟɤɬɭ-
ɪɚ. Ⱥɪɯɿɬɟɤɬɭɪɚ ɮɨɧ-ɇɟɣɦɚɧɚ. Ⱥɪɯɿɬɟɤɬɭɪɚ ɿ ɫɤɥɚɞ ɫɿɦɟɣɫɬɜɚ ɦɿɤɪɨ-
ɤɨɧɬɪɨɥɟɪɿɜ Intel MCS-51. ɋɬɪɭɤɬɭɪɧɚ ɫɯɟɦɚ ɦɿɤɪɨɤɨɧɬɪɨɥɟɪɚ MCS-51 
ɿ ɮɭɧɤɰɿʀ ɜɢɜɨɞɿɜ. ɉɪɨɝɪɚɦɧɚ ɦɨɞɟɥɶ ɦɿɤɪɨɤɨɧɬɪɨɥɟɪɚ. Ɋɟɝɿɫɬɪɢ ɦɿɤɪɨ-
ɤɨɧɬɪɨɥɟɪɚ. Ɉɞɧɨɤɪɢɫɬɚɥɶɧɿ ɦɿɤɪɨɤɨɧɬɪɨɥɟɪɢ ɡ RISC-ɚɪɯɿɬɟɤɬɭɪɨɸ: 
PIC-ɤɨɧɬɪɨɥɟɪɢ, AVR-ɤɨɧɬɪɨɥɟɪɢ. 
Ɍɟɦɚ 16. ɉɚɦ'ɹɬь ɦɿɤɪɨɩɪɨɰɟɫɨɪɧɨʀ ɫɢɫɬɟɦɢ (Ɇɉɋ). 
Ʉɥɚɫɢɮɿɤɚɰɿɹ ɡɚɩɚɦ’ɹɬɨɜɭɜɚɥɶɧɢɯ ɩɪɢɫɬɪɨʀɜ. ɉɨɫɬɿɣɧɿ ɡɚɩɚɦ’ɹɬɨɜɭ-
ɜɚɥɶɧɿ ɩɪɢɫɬɪɨʀ (ROM). ɉɪɨɝɪɚɦɨɜɚɧɿ ɡɚɩɚɦ’ɹɬɨɜɭɜɚɥɶɧɿ ɩɪɢɫɬɪɨʀ. ɉɟ-
ɪɟɩɪɨɝɪɚɦɨɜɚɧɿ ɩɨɫɬɿɣɧɿ ɡɚɩɚɦ’ɹɬɨɜɭɜɚɥɶɧɿ ɩɪɢɫɬɪɨʀ ɡ ɭɥɶɬɪɚɮɿɨɥɟɬɨ-
ɜɢɦ ɫɬɢɪɚɧɧɹɦ (ȿɊ ROM) ɬɚ ɡ ɟɥɟɤɬɪɢɱɧɢɦ ɫɬɢɪɚɧɧɹɦ (ȿȿɊ ROM), 
Flash-ɩɚɦ'ɹɬɶ. ɋɬɚɬɢɱɧɿ ɬɚ ɞɢɧɚɦɿɱɧɿ ɡɚɩɚɦ’ɹɬɨɜɭɜɚɥɶɧɿ ɩɪɢɫɬɪɨʀ 
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(RȺM). ɉɪɢɧɰɢɩ ɩɨɛɭɞɨɜɢ ɦɨɞɭɥɿɜ ɨɩɟɪɚɬɢɜɧɨʀ ɩɚɦ’ɹɬɿ ɭ 16-ɪɨɡɪɹɞ-
ɧɢɯ ɦɿɤɪɨɩɪɨɰɟɫɨɪɿɜ. ɋɟɝɦɟɧɬɭɜɚɧɧɹ ɩɚɦ’ɹɬɿ. ɋɩɨɫɨɛɢ ɚɞɪɟɫɚɰɿʀ ɩɪɢ 
ɩɟɪɟɞɚɱɿ ɭɩɪɚɜɥɿɧɧɹ. Ɉɪɝɚɧɿɡɚɰɿɹ ɡɨɜɧɿɲɧɶɨʀ ɩɚɦ’ɹɬɿ ɞɚɧɢɯ.
 
4. ɋɬɪɭɤɬɭɪɚ ɧɚɜɱɚɥьɧɨʀ ɞɢɫɰɢɩɥɿɧɢ 
ɇɚɡɜɢ ɡɦɿɫɬɨɜɢɯ ɦɨɞɭɥɿɜ ɿ ɬɟɦ 
Ʉɿɥɶɤɿɫɬɶ ɝɨɞɢɧ 
Ⱦɟɧɧɚ ɮɨɪɦɚ Ɂɚɨɱɧɚ ɮɨɪɦɚ 
ɍɫ
ɶɨɝ
ɨ ɭ ɬɨɦɭ ɱɢɫɥɿ 
ɍɫ
ɶɨɝ
ɨ ɭ ɬɨɦɭ ɱɢɫɥɿ 
ɥ ɥɚɛ ɩɪ. ɫ.ɪ. ɿɧɞ. ɥ ɥɚɛ ɩɪ. ɫ.ɪ. ɿɧɞ. 
1 2 3 4 5 6 7 8 9 10 11 12 13 
Ɇɨɞɭɥь 1  
Зɦɿɫɬɨɜɢɣ ɦɨɞɭɥь 1. Ɉɫɧɨɜɢ ɰɢɮɪɨɜɨʀ ɬɟɯɧɿɤɢ. 
Ɍɟɦɚ 1. ȿɥɟɤɬɪɨɧɧɿ ɤɥɸɱɿ. 10 2 2 - 6 - 10 - - - 10 - 
Ɍɟɦɚ 2. Іɧɮɨɪɦɚɰɿɣɧɿ, ɚɪɢɮɦɟ-
ɬɢɱɧɿ ɬɚ ɥɨɝɿɱɧɿ ɨɫɧɨɜɢ ɰɢɮɪɨ-
ɜɨʀ ɬɟɯɧɿɤɢ. 
8 2 - - 6 - 8 - - - 8 - 
Ɋɚɡɨɦ – ɡɦɿɫɬɨɜɢɣ ɦɨɞɭɥɶ 1 18 4 2 - 12 - 18 - - - 18 - 
Зɦɿɫɬɨɜɢɣ ɦɨɞɭɥь 2. Ʌɨɝɿɱɧɿ ɮɭɧɤɰɿʀ ɬɚ ɥɨɝɿɱɧɿ ɫɯɟɦɢ. 
Ɍɟɦɚ 3. Ɇɿɧɿɦɿɡɚɰɿɹ ɥɨɝɿɱɧɢɯ 
ɮɭɧɤɰɿɣ. 8 2 - - 6 - 8 - - - 8 - 
Ɍɟɦɚ 4. ɋɯɟɦɧɚ ɪɟɚɥɿɡɚɰɿɹ ɥɨɝɿ-
ɱɧɢɯ ɮɭɧɤɰɿɣ. 15 2 2 1 10 - 15 1 - - 14 - 
Ɍɟɦɚ 5. ɉɪɨɟɤɬɭɜɚɧɧɹ ɥɨɝɿɱɧɢɯ 
ɫɯɟɦ. 16 2 2 2 10 - 16 - 2 2 12 - 
Ɋɚɡɨɦ – ɡɦɿɫɬɨɜɢɣ ɦɨɞɭɥɶ 2 39 6 4 3 26 - 39 1 2 2 34 - 
Зɦɿɫɬɨɜɢɣ ɦɨɞɭɥь 3. Ʉɨɦɛɿɧɚɰɿɣɧɿ ɫɯɟɦɢ ɬɚ ʀɯ ɩɪɨɟɤɬɭɜɚɧɧɹ. 
Ɍɟɦɚ 6. ɒɢɮɪɚɬɨɪɢ ɬɚ ɞɟɲɢɮ-
ɪɚɬɨɪɢ. 13 2 2 1 8 - 13 - 1 1 11 - 
Ɍɟɦɚ 7. Ɇɭɥɶɬɢɩɥɟɤɫɨɪɢ ɬɚ ɞɟ-
ɦɭɥɶɬɢɩɥɟɤɫɨɪɢ. 13 2 2 1 8 - 13 - 1 1 11 - 
Ɍɟɦɚ 8. Ⱥɪɢɮɦɟɬɢɱɧɿ ɩɪɢɫɬɪɨʀ. 10 2 2 - 6 - 10 - - - 10 - 
Ɋɚɡɨɦ – ɡɦɿɫɬɨɜɢɣ ɦɨɞɭɥɶ 3 36 6 6 2 22 - 36 - 2 2 32 - 
ɍɫьɨɝɨ ɦɨɞɭɥь 1 93 16 12 5 60 - 93 1 4 4 84 - 
Ɇɨɞɭɥь 2 
Зɦɿɫɬɨɜɢɣ ɦɨɞɭɥь 4. ɉɨɫɥɿɞɨɜɧɿɫɧɿ ɫɯɟɦɢ ɬɚ ʀɯ ɩɪɨɟɤɬɭɜɚɧɧɹ. 
Ɍɟɦɚ 9. Ɍɪɢɝɟɪɧɿ ɟɥɟɦɟɧɬɢ. 10 2 2 - 6 - 10 - - - 10 - 
Ɍɟɦɚ 10. Ɋɟɝɿɫɬɪɢ. 12 2 2 2 6 - 12 - 2 1 9 - 
Ɍɟɦɚ 11. Ʌɿɱɢɥɶɧɢɤɢ. 13 2 2 3 6 - 13 1 2 1 9 - 
Ɍɟɦɚ 12. Ƚɟɧɟɪɚɬɨɪɢ ɿɦɩɭɥɶɫɿɜ. 7 2 - - 5 - 7 - - - 7 - 
Ɍɟɦɚ 13. ɐȺɉ ɬɚ Ⱥɐɉ. 7 2 - - 5 - 7 - - - 7 - 
Ɋɚɡɨɦ – ɡɦɿɫɬɨɜɢɣ ɦɨɞɭɥɶ 4 49 10 6 5 28 - 49 1 4 2 42 - 
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Зɦɿɫɬɨɜɢɣ ɦɨɞɭɥь 5. Ɉɫɧɨɜɢ ɦɿɤɪɨɩɪɨɰɟɫɨɪɧɨʀ ɬɟɯɧɿɤɢ. 
Ɍɟɦɚ 14. ɍɧɿɜɟɪɫɚɥɶɧɿ 8- ɬɚ 16-
ɪɨɡɪɹɞɧɿ ɦɿɤɪɨɩɪɨɰɟɫɨɪɢ. 7 2 - - 5 - 7 - - - 7 - 
Ɍɟɦɚ 15. Ɉɞɧɨɤɪɢɫɬɚɥɶɧɿ ɦɿɤɪɨ-
ɤɨɧɬɪɨɥɟɪɢ. 7 2 - - 5 - 7 - - - 7 - 
Ɍɟɦɚ 16. ɉɚɦ'ɹɬɶ Ɇɉɋ. 9 2 - - 7 - 9 - - - 9 - 
Ɋɚɡɨɦ – ɡɦɿɫɬɨɜɢɣ ɦɨɞɭɥɶ 5 23 6 - - 17 - 23 - - - 23 - 
ɍɫьɨɝɨ ɦɨɞɭɥь 2 72 16 6 5 45 - 72 1 4 2 65 - 
ɍɫьɨɝɨ ɡ ɞɢɫɰɢɩɥɿɧɢ 165 32 18 10 105 - 165 2 8 6 149 - 
5. Ɍɟɦɢ ɥɚɛɨɪɚɬɨɪɧɢɯ ɡɚɧɹɬь 
 
№  
ɡ/ɩ Ɍɟɦɚ 
Ʉɿɥɶɤɿɫɬɶ ɝɨɞɢɧ 
ɞɟɧɧɚ 
ɮɨɪɦɚ 
ɡɚɨɱɧɚ 
ɮɨɪɦɚ 
1 Ɍɟɦɚ 1. Ⱦɨɫɥɿɞɠɟɧɧɹ ɪɨɛɨɬɢ ɬɪɚɧɡɢɫɬɨɪɧɨɝɨ ɤɥɸɱɚ. 2 - 
2 Ɍɟɦɚ 4. Ⱦɨɫɥɿɞɠɟɧɧɹ ɪɨɛɨɬɢ ɥɨɝɿɱɧɢɯ ɟɥɟɦɟɧɬɿɜ. 2 - 
3 Ɍɟɦɚ 5. ɋɢɧɬɟɡ ɥɨɝɿɱɧɢɯ ɫɯɟɦ. 2 2 
4 Ɍɟɦɚ 6. Ⱦɨɫɥɿɞɠɟɧɧɹ ɪɨɛɨɬɢ ɰɢɮɪɨɜɢɯ ɲɢɮɪɚɬɨɪɿɜ ɬɚ ɞɟɲɢɮɪɚɬɨɪɿɜ. 2 1 
5 Ɍɟɦɚ 7. Ⱦɨɫɥɿɞɠɟɧɧɹ ɦɭɥɶɬɢɩɥɟɤɫɨɪɿɜ ɬɚ ɞɟɦɭɥɶɬɢ-ɩɥɟɤɫɨɪɿɜ. 2 1 
6 Ɍɟɦɚ 8. Ⱦɨɫɥɿɞɠɟɧɧɹ ɪɨɛɨɬɢ ɚɪɢɮɦɟɬɢɱɧɢɯ ɩɪɢɫɬɪɨʀɜ. 2 - 
7 Ɍɟɦɚ 9. Ⱦɨɫɥɿɞɠɟɧɧɹ ɪɨɛɨɬɢ ɬɪɢɝɟɪɿɜ. 2 - 
8 Ɍɟɦɚ 10. Ⱦɨɫɥɿɞɠɟɧɧɹ ɪɨɛɨɬɢ ɪɟɝɿɫɬɪɿɜ. 2 2 
9 Ɍɟɦɚ 11. Ⱦɨɫɥɿɞɠɟɧɧɹ ɪɨɛɨɬɢ ɥɿɱɢɥɶɧɢɤɿɜ ɿɦɩɭɥɶɫɿɜ. 2 2 
 Ɋɚɡɨɦ 18 8 
 
6. Ɍɟɦɢ ɩɪɚɤɬɢɱɧɢɯ ɡɚɧɹɬь 
 
№  
ɡ/ɩ Ɍɟɦɚ 
Ʉɿɥɶɤɿɫɬɶ ɝɨɞɢɧ 
ɞɟɧɧɚ 
ɮɨɪɦɚ 
ɡɚɨɱɧɚ 
ɮɨɪɦɚ 
1 Ɍɟɦɚ 4. Ɋɟɚɥɿɡɚɰɿɹ ɥɨɝɿɱɧɢɯ ɮɭɧɤɰɿɣ ɜ ɪɿɡɧɢɯ ɛɚɡɢɫɚɯ. 1 - 
2 Ɍɟɦɚ 5. ɉɪɚɤɬɢɱɧɟ ɩɪɨɟɤɬɭɜɚɧɧɹ ɥɨɝɿɱɧɢɯ ɫɯɟɦ. 2 2 
3 Ɍɟɦɚ 6. Ɋɟɚɥɿɡɚɰɿɹ ɥɨɝɿɱɧɢɯ ɮɭɧɤɰɿɣ ɧɚ ɞɟɲɢɮɪɚɬɨɪɚɯ. 1 1 
4 Ɍɟɦɚ 7. Ɋɟɚɥɿɡɚɰɿɹ ɥɨɝɿɱɧɢɯ ɮɭɧɤɰɿɣ ɧɚ ɦɭɥɶɬɢɩɥɟɤɫɨ-ɪɚɯ. 1 1 
5 Ɍɟɦɚ 10. ɉɪɨɟɤɬɭɜɚɧɧɹ ɰɢɮɪɨɜɢɯ ɩɨɫɥɿɞɨɜɧɿɫɧɢɯ ɩɪɢɫɬɪɨʀɜ ɧɚ ɪɟɝɿɫɬɪɚɯ ɡɫɭɜɭ. 2 1 
6 Ɍɟɦɚ 11. ɉɪɨɟɤɬɭɜɚɧɧɹ ɥɿɱɢɥɶɧɢɤɿɜ ɪɿɡɧɨɝɨ ɬɢɩɭ. 3 1 
Ɋɚɡɨɦ 10 6 
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7. ɋɚɦɨɫɬɿɣɧɚ ɪɨɛɨɬɚ 
 
ɋɚɦɨɫɬɿɣɧɚ ɪɨɛɨɬɚ є ɦɟɬɨɞɨɦ ɡɚɫɜɨєɧɧɹ ɫɬɭɞɟɧɬɨɦ ɧɚɜɱɚɥɶɧɨɝɨ 
ɦɚɬɟɪɿɚɥɭ ɜ ɱɚɫ, ɜɿɥɶɧɢɣ ɜɿɞ ɨɛɨɜ’ɹɡɤɨɜɢɯ ɧɚɜɱɚɥɶɧɢɯ ɡɚɧɹɬɶ. ɋɚɦɨɫɬɿ-
ɣɧɚ ɪɨɛɨɬɚ ɫɬɭɞɟɧɬɚ ɧɚɞ ɡɚɫɜɨєɧɧɹɦ ɧɚɜɱɚɥɶɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɡ ɧɚɜɱɚɥɶ-
ɧɨʀ ɞɢɫɰɢɩɥɿɧɢ ɦɨɠɟ ɜɢɤɨɧɭɜɚɬɢɫɹ ɜ ɛɿɛɥɿɨɬɟɰɿ, ɧɚɜɱɚɥɶɧɢɯ ɚɭɞɢɬɨɪɿ-
ɹɯ ɬɚ ɜ ɞɨɦɚɲɧɿɯ ɭɦɨɜɚɯ. 
Ɋɨɡɩɨɞɿɥ ɝɨɞɢɧ ɫɚɦɨɫɬɿɣɧɨʀ ɪɨɛɨɬɢ ɞɥɹ ɫɬɭɞɟɧɬɿɜ ɞɟɧɧɨʀ ɮɨɪɦɢ 
ɧɚɜɱɚɧɧɹ: 
20 ɝɨɞ. - ɨɩɪɚɰɸɜɚɧɧɹ ɥɟɤɰɿɣɧɨɝɨ ɦɚɬɟɪɿɚɥɭ; 
35 ɝɨɞ. - ɨɩɪɚɰɸɜɚɧɧɹ ɨɤɪɟɦɢɯ ɬɟɦ ɚɛɨ ʀɯ ɱɚɫɬɢɧ, ɹɤɿ ɧɟ ɜɢɤɥɚɞɚ-
ɸɬɶɫɹ ɧɚ ɥɟɤɰɿɹɯ; 
20 ɝɨɞ. - ɩɿɞɝɨɬɨɜɤɚ ɞɨ ɥɚɛɨɪɚɬɨɪɧɢɯ ɪɨɛɿɬ; 
10 ɝɨɞ. – ɩɿɞɝɨɬɨɜɤɚ ɞɨ ɩɪɚɤɬɢɱɧɢɯ ɡɚɧɹɬɶ; 
20 ɝɨɞ. - ɩɿɞɝɨɬɨɜɤɚ ɞɨ ɤɨɧɬɪɨɥɶɧɢɯ ɡɚɯɨɞɿɜ. 
Ɋɨɡɩɨɞɿɥ ɝɨɞɢɧ ɫɚɦɨɫɬɿɣɧɨʀ ɪɨɛɨɬɢ ɞɥɹ ɫɬɭɞɟɧɬɿɜ ɡɚɨɱɧɨʀ ɮɨɪɦɢ 
ɧɚɜɱɚɧɧɹ: 
8 ɝɨɞ. - ɨɩɪɚɰɸɜɚɧɧɹ ɥɟɤɰɿɣɧɨɝɨ ɦɚɬɟɪɿɚɥɭ; 
100 ɝɨɞ. - ɨɩɪɚɰɸɜɚɧɧɹ ɨɤɪɟɦɢɯ ɬɟɦ ɚɛɨ ʀɯ ɱɚɫɬɢɧ, ɹɤɿ ɧɟ ɜɢɤɥɚɞɚ-
ɸɬɶɫɹ ɧɚ ɥɟɤɰɿɹɯ; 
17 ɝɨɞ. - ɩɿɞɝɨɬɨɜɤɚ ɞɨ ɥɚɛɨɪɚɬɨɪɧɢɯ ɪɨɛɿɬ; 
12 ɝɨɞ. – ɩɿɞɝɨɬɨɜɤɚ ɞɨ ɩɪɚɤɬɢɱɧɢɯ ɡɚɧɹɬɶ; 
12 ɝɨɞ. - ɩɿɞɝɨɬɨɜɤɚ ɞɨ ɤɨɧɬɪɨɥɶɧɢɯ ɡɚɯɨɞɿɜ. 
 
7.1. Зɚɜɞɚɧɧɹ ɞɥɹ ɫɚɦɨɫɬɿɣɧɨʀ ɪɨɛɨɬɢ 
 
№  
ɡ/ɩ
 
ɇɚɡɜɚ ɬɟɦɢ
 
Ʉɿɥɶɤɿɫɬɶ ɝɨɞɢɧ
 
ɞɟɧɧɚ 
ɮɨɪɦɚ 
ɧɚɜɱɚɧɧɹ 
ɡɚɨɱɧɚ 
ɮɨɪɦɚ 
ɧɚɜɱɚɧɧɹ 
 1. Ɍɟɦɚ 1. Ɇɟɬɨɞɢ ɩɿɞɜɢɳɟɧɧɹ ɲɜɢɞɤɨɞɿʀ ɌɄ. 6 10 
 2. Ɍɟɦɚ 2. ɋɩɿɜɜɿɞɧɨɲɟɧɧɹ ɦɿɠ ɥɨɝɿɱɧɢɦɢ ɮɭɧɤɰɿɹ-ɦɢ. 6 8 
 3. Ɍɟɦɚ 3. Ɉɫɨɛɥɢɜɨɫɬɿ ɦɿɧɿɦɿɡɚɰɿʀ ɡɿ ɡɛɿɥɶɲɟɧɧɹɦ ɤɿɥɶɤɨɫɬɿ ɡɦɿɧɧɢɯ. 6 8 
 4. Ɍɟɦɚ 4. ɋɩɪɨɳɟɧɧɹ ɥɨɝɿɱɧɢɯ ɫɯɟɦ ɡ ɛɚɝɚɬɶɦɚ ɜɢɯɨɞɚɦɢ. 10 14 
5. Ɍɟɦɚ 5. ȿɥɟɦɟɧɬɢ ɬɟɯɧɿɱɧɨɝɨ ɩɪɨɟɤɬɭɜɚɧɧɹ. 10 12 
6. Ɍɟɦɚ 6. Ʉɚɫɤɚɞɭɜɚɧɧɹ ɲɢɮɪɚɬɨɪɿɜ. 8 11 
 7. Ɍɟɦɚ 7. Ɇɭɥɶɬɢɩɥɟɤɫɭɜɚɧɧɹ ɲɢɧ. 8 11 
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8. Ɍɟɦɚ 8. Ⱦɜɿɣɤɨɜɨ-ɞɟɫɹɬɤɨɜɿ ɫɭɦɚɬɨɪɢ. 6 10 
9. Ɍɟɦɚ 9. ɍɧɿɜɟɪɫɚɥɶɧɿ ɬɪɢɝɟɪɢ. 6 10 
10. Ɍɟɦɚ 10. ɉɪɢɤɥɚɞɢ ɜɢɤɨɪɢɫɬɚɧɧɹ ɪɟɝɿɫɬɪɿɜ. 6 9 
11. Ɍɟɦɚ 11. Ɂɚɫɬɨɫɭɜɚɧɧɹ ɪɟɝɿɫɬɪɿɜ ɬɚ ɥɿɱɢɥɶɧɢɤɿɜ ɞɥɹ ɩɨɛɭɞɨɜɢ ɫɯɟɦ ɡɚɬɪɢɦɤɢ ɿɦɩɭɥɶɫɧɢɯ ɫɢɝɧɚɥɿɜ. 6 9 
12. Ɍɟɦɚ 12. Іɧɬɟɝɪɚɥɶɧɿ ɬɚɣɦɟɪɢ. 5 7 
13. Ɍɟɦɚ 13. Ⱥɧɚɥɨɝɨ-ɰɢɮɪɨɜɿ ɩɟɪɟɬɜɨɪɸɜɚɱɿ – ɪɿɡɧɨ-ɜɢɞɢ, ɩɪɢɧɰɢɩ ɪɨɛɨɬɢ, ɡɚɫɬɨɫɭɜɚɧɧɹ. 5 7 
14. Ɍɟɦɚ 14. ɉɪɨɝɪɚɦɧɚ ɦɨɞɟɥɶ 16-ɪɨɡɪɹɞɧɨɝɨ Ɇɉ. 5 7 
15. Ɍɟɦɚ 15. ɋɬɪɭɤɬɭɪɧɚ ɫɯɟɦɚ ɦɿɤɪɨɤɨɧɬɪɨɥɟɪɚ MCS-51 ɿ ɮɭɧɤɰɿʀ ɜɢɜɨɞɿɜ. ɉɪɨɝɪɚɦɧɚ ɦɨɞɟɥɶ ɆɄ. 5 7 
16. Ɍɟɦɚ 16. ɉɪɢɧɰɢɩ ɩɨɛɭɞɨɜɢ ɦɨɞɭɥɿɜ ɨɩɟɪɚɬɢɜɧɨʀ ɩɚɦ’ɹɬɿ ɭ 16-ɪɨɡɪɹɞɧɢɯ ɦɿɤɪɨɩɪɨɰɟɫɨɪɿɜ. 7 9 
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8. Ɇɟɬɨɞɢ ɧɚɜɱɚɧɧɹ 
Лекцɿʀ ɩɪɨɜɨɞɹɬɶɫɹ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɦɭɥɶɬɢɦɟɞɿɣɧɢɯ ɩɪɟɡɟɧɬɚɰɿɣ ɿɡ 
ɡɨɛɪɚɠɟɧɧɹɦɢ ɫɬɪɭɤɬɭɪɧɢɯ ɬɚ ɟɥɟɤɬɪɢɱɧɢɯ ɫɯɟɦ, ɫɯɟɦ ɜɡɚєɦɨɞɿʀ ɟɥɟ-
ɦɟɧɬɿɜ ɬɚ ɮɭɧɤɰɿɣɧɢɯ ɜɭɡɥɿɜ, ɜɟɤɬɨɪɧɢɯ ɬɚ ɱɚɫɨɜɢɯ ɞɿɚɝɪɚɦ ʀɯ ɪɨɛɨɬɢ. 
ɉɪɨɜɨɞɢɬɶɫɹ ɞɢɫɤɭɫɿɣɧɟ ɨɛɝɨɜɨɪɟɧɧɹ ɩɪɨɛɥɟɦɧɢɯ ɩɢɬɚɧɶ. 
Лɚɛɨрɚтɨрɧɿ рɨɛɨти ɜɢɤɨɧɭɸɬɶɫɹ ɧɚ ɫɭɱɚɫɧɢɯ ɧɚɜɱɚɥɶɧɨ-ɞɨɫɥɿɞ-
ɧɢɯ ɥɚɛɨɪɚɬɨɪɧɢɯ ɫɬɟɧɞɚɯ. ȿɥɟɤɬɪɢɱɧɿ ɜɢɦɿɪɸɜɚɧɧɹ ɡɞɿɣɫɧɸɸɬɶɫɹ ɡɚ 
ɞɨɩɨɦɨɝɨɸ ɰɢɮɪɨɜɢɯ ɦɭɥɶɬɢɦɟɬɪɿɜ. ɑɚɫɬɢɧɚ ɥɚɛɨɪɚɬɨɪɧɢɯ ɪɨɛɿɬ ɜɢ-
ɤɨɧɭєɬɶɫɹ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɩɟɪɫɨɧɚɥɶɧɢɯ ɤɨɦɩ’ɸɬɟɪɿɜ ɬɚ ɜɿɞɩɨɜɿɞɧɨɝɨ 
ɩɪɨɝɪɚɦɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ (EWB, NI Multisim). 
 
9. Ɇɟɬɨɞɢ ɤɨɧɬɪɨɥɸ 
 ɉɨɬɨɱɧɢɣ ɤɨɧɬɪɨɥɶ ɡɧɚɧɶ ɫɬɭɞɟɧɬɿɜ ɞɟɧɧɨʀ ɮɨɪɦɢ ɧɚɜɱɚɧɧɹ ɩɪɨɜɨ-
ɞɢɬɶɫɹ ɭ ɩɢɫɶɦɨɜɿɣ ɮɨɪɦɿ ɭ ɜɢɝɥɹɞɿ ɤɨɧɬɪɨɥɶɧɢɯ ɪɨɛɿɬ ɧɚ ɩɪɚɤɬɢɱɧɢɯ 
ɡɚɧɹɬɬɹɯ. Ʉɨɧɬɪɨɥɶɧɿ ɡɚɜɞɚɧɧɹ ɫɤɥɚɞɚɸɬɶɫɹ ɡ ɬɟɫɬɨɜɢɯ, ɬɟɨɪɟɬɢɱɧɢɯ 
ɩɢɬɚɧɶ ɬɚ ɩɪɚɤɬɢɱɧɢɯ ɡɚɞɚɱ. 
Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɪɿɜɧɹ ɡɚɫɜɨєɧɧɹ ɫɬɭɞɟɧɬɚɦɢ ɧɚɜɱɚɥɶɧɨɝɨ ɦɚɬɟɪɿɚɥɭ 
ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ: ɬɟɫɬɭɜɚɧɧɹ ɩɟɪɟɞ ɜɢɤɨɧɚɧɧɹɦ ɥɚɛɨɪɚɬɨɪɧɢɯ ɪɨɛɿɬ; 
ɤɨɧɬɪɨɥɶ ɹɤɨɫɬɿ ɜɢɤɨɧɚɧɧɹ ɥɚɛɨɪɚɬɨɪɧɢɯ ɪɨɛɿɬ ɿ ɡɚɯɢɫɬɭ ɡɜɿɬɿɜ ɡ ɥɚɛɨ-
ɪɚɬɨɪɧɢɯ ɪɨɛɿɬ. 
Ʉɨɧɬɪɨɥɶ ɡɧɚɧɶ ɫɬɭɞɟɧɬɿɜ ɡɚɨɱɧɨʀ ɮɨɪɦɢ ɧɚɜɱɚɧɧɹ ɜɤɥɸɱɚє ɩɟɪɟ-
ɜɿɪɤɭ ɡɜɿɬɭ ɩɪɨ ɜɢɤɨɧɚɧɧɹ ɡɚɜɞɚɧɶ ɫɚɦɨɫɬɿɣɧɨʀ ɪɨɛɨɬɢ ɬɚ ɣɨɝɨ ɡɚɯɢɫɬ ɭ 
ɮɨɪɦɿ ɨɩɢɬɭɜɚɧɧɹ. Ʉɨɧɬɪɨɥɶ ɜɢɤɨɧɚɧɧɹ ɥɚɛɨɪɚɬɨɪɧɢɯ ɪɨɛɿɬ ɡɞɿɣɫɧɸ-
єɬɶɫɹ ɬɚɤ ɫɚɦɨ, ɹɤ ɞɥɹ ɫɬɭɞɟɧɬɿɜ ɞɟɧɧɨʀ ɮɨɪɦɢ ɧɚɜɱɚɧɧɹ. 
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10. Ɋɨɡɩɨɞɿɥ ɛɚɥɿɜ, ɳɨ ɨɬɪɢɦɭɸɬь ɫɬɭɞɟɧɬɢ 
Ɉɫɧɨɜɧɢɦɢ ɤɪɢɬɟɪɿɹɦɢ, ɳɨ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶ ɪɿɜɟɧɶ ɤɨɦɩɟɬɟɧɬɧɨɫɬɿ 
ɫɬɭɞɟɧɬɚ ɩɪɢ ɨɰɿɧɸɜɚɧɧɿ ɪɟɡɭɥɶɬɚɬɿɜ ɩɨɬɨɱɧɨɝɨ ɤɨɧɬɪɨɥɸ, є ɬɚɤɿ: 
- ɜɢɤɨɧɚɧɧɹ ɜɫɿɯ ɜɢɞɿɜ ɧɚɜɱɚɥɶɧɨʀ ɪɨɛɨɬɢ, ɩɟɪɟɞɛɚɱɟɧɢɯ ɪɨɛɨɱɨɸ 
ɩɪɨɝɪɚɦɨɸ ɧɚɜɱɚɥɶɧɨʀ ɞɢɫɰɢɩɥɿɧɢ; 
- ɝɥɢɛɢɧɚ ɿ ɯɚɪɚɤɬɟɪ ɡɧɚɧɶ ɧɚɜɱɚɥɶɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɡɚ ɡɦɿɫɬɨɦ ɧɚɜ-
ɱɚɥɶɧɨʀ ɞɢɫɰɢɩɥɿɧɢ, ɳɨ ɦɿɫɬɢɬɶɫɹ ɜ ɨɫɧɨɜɧɢɯ ɬɚ ɞɨɞɚɬɤɨɜɢɯ ɪɟɤɨɦɟɧ-
ɞɨɜɚɧɢɯ ɥɿɬɟɪɚɬɭɪɧɢɯ ɞɠɟɪɟɥɚɯ; 
- ɯɚɪɚɤɬɟɪ ɜɿɞɩɨɜɿɞɟɣ ɧɚ ɩɨɫɬɚɜɥɟɧɿ ɩɢɬɚɧɧɹ (ɱɿɬɤɿɫɬɶ, ɥɚɤɨɧɿɱɧɿɫɬɶ, 
ɥɨɝɿɱɧɿɫɬɶ, ɩɨɫɥɿɞɨɜɧɿɫɬɶ ɬɨɳɨ); 
- ɜɦɿɧɧɹ ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɬɟɨɪɟɬɢɱɧɿ ɩɨɥɨɠɟɧɧɹ ɩɿɞ ɱɚɫ ɪɨɡɜ’ɹɡɚɧɧɹ 
ɩɪɚɤɬɢɱɧɢɯ ɡɚɞɚɱ; 
- ɜɦɿɧɧɹ ɚɧɚɥɿɡɭɜɚɬɢ ɞɨɫɬɨɜɿɪɧɿɫɬɶ ɨɞɟɪɠɚɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ. 
Ɉɰɿɧɸɜɚɧɧɹ ɪɟɡɭɥɶɬɚɬɿɜ ɩɨɬɨɱɧɨʀ ɪɨɛɨɬɢ (ɡɚɜɞɚɧɶ, ɳɨ ɜɢɤɨɧɭɸɬɶɫɹ 
ɧɚ ɥɚɛɨɪɚɬɨɪɧɢɯ ɡɚɧɹɬɬɹɯ) ɩɪɨɜɨɞɢɬɶɫɹ ɡɚ ɬɚɤɢɦɢ ɤɪɢɬɟɪɿɹɦɢ: 
0%  – ɡɚɜɞɚɧɧɹ ɧɟ ɜɢɤɨɧɚɧɨ; 
40% – ɡɚɜɞɚɧɧɹ ɜɢɤɨɧɚɧɨ ɱɚɫɬɤɨɜɨ ɬɚ ɦɿɫɬɢɬɶ ɫɭɬɬєɜɿ ɩɨɦɢɥɤɢ 
ɦɟɬɨɞɢɱɧɨɝɨ ɚɛɨ ɪɨɡɪɚɯɭɧɤɨɜɨɝɨ ɯɚɪɚɤɬɟɪɭ; 
60% – ɡɚɜɞɚɧɧɹ ɜɢɤɨɧɚɧɨ ɩɨɜɧɿɫɬɸ, ɚɥɟ ɦɿɫɬɢɬɶ ɫɭɬɬєɜɿ ɩɨɦɢɥɤɢ ɭ 
ɪɨɡɪɚɯɭɧɤɚɯ ɚɛɨ ɜ ɦɟɬɨɞɢɰɿ; 
80% – ɡɚɜɞɚɧɧɹ ɜɢɤɨɧɚɧɨ ɩɨɜɧɿɫɬɸ ɿ ɜɱɚɫɧɨ, ɩɪɨɬɟ ɦɿɫɬɢɬɶ ɨɤɪɟɦɿ 
ɧɟɫɭɬɬєɜɿ ɧɟɞɨɥɿɤɢ (ɪɨɡɦɿɪɧɨɫɬɿ, ɜɢɫɧɨɜɤɢ, ɨɮɨɪɦɥɟɧɧɹ ɬɨɳɨ); 
100% – ɡɚɜɞɚɧɧɹ ɜɢɤɨɧɚɧɨ ɩɪɚɜɢɥɶɧɨ, ɜɱɚɫɧɨ ɿ ɛɟɡ ɡɚɭɜɚɠɟɧɶ. 
Ɋɨɡɩɨɞɿɥ ɛɚɥɿɜ, ɳɨ ɩɪɢɫɜɨɸɸɬɶɫɹ ɫɬɭɞɟɧɬɚɦ ɞɟɧɧɨʀ ɮɨɪɦɢ ɧɚɜ-
ɱɚɧɧɹ, ɡɚ ɜɢɞɚɦɢ ɪɨɛɿɬ: 
ɉɨɬɨɱɧɟ ɬɟɫɬɭɜɚɧɧɹ ɬɚ ɫɚɦɨɫɬɿɣɧɚ ɪɨɛɨɬɚ 
ɉɿɞ
ɫɭɦ
ɤɨɜ
ɢɣ
 
ɟɤɡ
ɚɦ
ɟɧ 
ɋɭ
ɦɚ
 Ɂɦɿɫɬɨɜɢɣ 
ɦɨɞɭɥɶ 
№1 
Ɂɦɿɫɬɨɜɢɣ 
ɦɨɞɭɥɶ 
№2 
Ɂɦɿɫɬɨɜɢɣ 
ɦɨɞɭɥɶ 
№3 
Ɂɦɿɫɬɨɜɢɣ ɦɨɞɭɥɶ №4 Ɂɦɿɫɬɨɜɢɣ ɦɨɞɭɥɶ №5 
Ɍ1 Ɍ2 Ɍ3 Ɍ4 Ɍ5 Ɍ6 Ɍ7 Ɍ8 Ɍ9 Ɍ10 Ɍ11 Ɍ12 Ɍ13 Ɍ14 Ɍ15 Ɍ16 
40 100 4.4 1.5 1.4 5.4 6.5 5.4 5.4 4.5 4.4 6.4 7.4 1.5 1.5 1.4 1.4 1.5 
5.9 13.3 15.3 21.2 4.3 
 
Ɍ1, Ɍ2 ... Ɍ22 – ɬɟɦɢ ɡɦɿɫɬɨɜɢɯ ɦɨɞɭɥɿɜ 
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№ 
ɦɨ
ɞɭ
ɥɹ 
Ɏɨ
ɪɦ
ɚ 
ɧɚɜ
ɱɚɥ
ɶɧɨ
ʀ  
ɞɿɹ
ɥɶɧ
ɨɫɬ
ɿ 
ȼɢ
ɞ 
ɤɨɧ
ɬɪɨ
ɥɸ
 
Ɇɚ
ɤɫɢ
ɦɚ
ɥɶɧ
ɚ  
ɤɿɥ
ɶɤ.
 
ɛɚɥ
ɿɜ 
ɡɚ 
     
   
ɨɞ
ɧɟ 
ɡɚɧ
ɹɬɬ
ɹ 
Ʉɿɥ
ɶɤɿ
ɫɬɶ
 
ɡɚɧ
ɹɬɶ
 
ɋɭ
ɦɚ
 
ɛɚɥ
ɿɜ 
Ɋɚɡ
ɨɦ
 
ɡɚ 
ɜɢ
ɞɚɦ
ɢ 
ɧɚɜ
ɱɚɧ
ɧɹ 
1 
Ʌɟɤɰɿʀ ȼɿɞɜɿɞɭɜɚɧɧɹ 0.188 8 1.5 1.5 
ɉɪɚɤɬɢɱɧɿ 
ɡɚɧɹɬɬɹ 
Ɋɿɜɟɧɶ ɩɿɞɝɨɬɨɜɤɢ 
ɞɨ ɡɚɧɹɬɬɹ 0.5 
2.5 
1.25 
5 Ɋɨɛɨɬɚ ɩɿɞ ɱɚɫ ɡɚɧɹɬɬɹ 0.5 1.25 
ȼɢɤɨɧɚɧɧɹ ɞɨɦɚɲ-
ɧɶɨɝɨ ɡɚɜɞɚɧɧɹ 1 2.5 
Ʌɚɛɨɪɚɬɨɪɧɿ 
ɪɨɛɨɬɢ 
Ɋɿɜɟɧɶ ɩɿɞɝɨɬɨɜɤɢ 
ɞɨ ɡɚɧɹɬɬɹ 0.5 
6 
3 
18 Ɋɨɛɨɬɚ ɩɿɞ ɱɚɫ 
ɡɚɧɹɬɬɹ 1 6 
Ɂɚɯɢɫɬ ɪɨɛɨɬɢ 1.5 9 
Ɇɨɞɭɥɶɧɚ ɤɨɧɬɪɨɥɶɧɚ ɪɨɛɨɬɚ 10 
ȼɫɶɨɝɨ ɩɨ ɦɨɞɭɥɸ 1 34.5 
2 
Ʌɟɤɰɿʀ ȼɿɞɜɿɞɭɜɚɧɧɹ 0.188 8 1.5 1.5 
ɉɪɚɤɬɢɱɧɿ 
ɡɚɧɹɬɬɹ 
Ɋɿɜɟɧɶ ɩɿɞɝɨɬɨɜɤɢ 
ɞɨ ɡɚɧɹɬɬɹ 0.5 
2.5 
1.25 
5 Ɋɨɛɨɬɚ ɩɿɞ ɱɚɫ ɡɚɧɹɬɬɹ 0.5 1.25 
ȼɢɤɨɧɚɧɧɹ ɞɨɦɚɲ-
ɧɶɨɝɨ ɡɚɜɞɚɧɧɹ 1 2.5 
Ʌɚɛɨɪɚɬɨɪɧɿ 
ɪɨɛɨɬɢ 
Ɋɿɜɟɧɶ ɩɿɞɝɨɬɨɜɤɢ 
ɞɨ ɡɚɧɹɬɬɹ 0.5 
3 
1.5 
9 Ɋɨɛɨɬɚ ɩɿɞ ɱɚɫ 
ɡɚɧɹɬɬɹ 1 3 
Ɂɚɯɢɫɬ ɪɨɛɨɬɢ 1.5 4.5 
Ɇɨɞɭɥɶɧɚ ɤɨɧɬɪɨɥɶɧɚ ɪɨɛɨɬɚ 10 
ȼɫɶɨɝɨ ɩɨ ɦɨɞɭɥɸ 2 25.5 
ɉɿɞɫɭɦɤɨɜɢɣ ɟɤɡɚɦɟɧ (ɬɟɫɬ) 40 
ȼɫɶɨɝɨ 100 
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Ɋɨɡɩɨɞɿɥ ɛɚɥɿɜ, ɳɨ ɩɪɢɫɜɨɸɸɬɶɫɹ ɫɬɭɞɟɧɬɚɦ ɡɚɨɱɧɨʀ ɮɨɪɦɢ ɡɚ 
ɜɢɞɚɦɢ ɪɨɛɿɬ: 
 
Ɏɨ
ɪɦ
ɚ 
ɧɚɜ
ɱɚɥ
ɶɧɨ
ʀ  
ɞɿɹ
ɥɶɧ
ɨɫɬ
ɿ  
ȼɢ
ɞ 
ɤɨɧ
ɬɪɨ
ɥɸ
 
Ɇɚ
ɤɫɢ
ɦɚ
ɥɶɧ
ɚ  
ɤɿɥ
ɶɤ.
 
ɛɚɥ
ɿɜ ɡ
ɚ   
    
  
ɨɞ
ɧɟ 
ɡɚɧ
ɹɬɬ
ɹ 
Ʉɿɥ
ɶɤɿ
ɫɬɶ
 
ɡɚɧ
ɹɬɶ
 
ɋɭ
ɦɚ
 
ɛɚɥ
ɿɜ 
Ɋɚɡ
ɨɦ
 
ɡɚ 
ɜɢ
ɞɚɦ
ɢ 
ɧɚɜ
ɱɚɧ
ɧɹ 
Ʌɟɤɰɿʀ ȼɿɞɜɿɞɭɜɚɧɧɹ 1 1 1 1 
ɉɪɚɤɬɢɱɧɿ 
ɡɚɧɹɬɬɹ 
Ɋɿɜɟɧɶ ɩɿɞɝɨɬɨɜɤɢ ɞɨ 
ɡɚɧɹɬɬɹ 1 
3 
3 
21 Ɋɨɛɨɬɚ ɩɿɞ ɱɚɫ ɡɚɧɹɬɬɹ 2.5 7.5 
ȼɢɤɨɧɚɧɧɹ ɞɨɦɚɲɧɶɨɝɨ 
ɡɚɜɞɚɧɧɹ 3.5 10.5 
Ʌɚɛɨɪɚɬɨɪɧɿ 
ɪɨɛɨɬɢ 
Ɋɿɜɟɧɶ ɩɿɞɝɨɬɨɜɤɢ ɞɨ 
ɡɚɧɹɬɬɹ 1 
4 
4 
28 Ɋɨɛɨɬɚ ɩɿɞ ɱɚɫ ɡɚɧɹɬɬɹ 2.5 10 
Ɂɚɯɢɫɬ ɪɨɛɨɬɢ 3.5 14 
ɉɿɞɫɭɦɤɨɜɢɣ ɟɤɡɚɦɟɧ 40 
Ɂɚɨɯɨɱɭɜɚɥɶɧɿ ɛɚɥɢ ɡɚ ɭɱɚɫɬɶ ɜ ɧɚɭɤɨɜɿɣ ɿ ɩɪɨɟɤɬɧɿɣ ɪɨɛɨɬɿ, 
ɜɢɫɬɭɩ ɧɚ ɤɨɧɮɟɪɟɧɰɿʀ, ɨɥɿɦɩɿɚɞɿ, ɿɧ. ɞɨ 10 
ȼɫɶɨɝɨ 100 
 
Шɤɚɥɚ ɨɰɿɧɸɜɚɧɧɹ 
ɋɭɦɚ ɛɚɥɿɜ ɡɚ ɜɫɿ 
ɜɢɞɢ ɧɚɜɱɚɥɶɧɨʀ 
ɞɿɹɥɶɧɨɫɬɿ 
Ɉɰɿɧɤɚ ɡɚ ɧɚɰɿɨɧɚɥɶɧɨɸ ɲɤɚɥɨɸ 
90-100 ɜɿɞɦɿɧɧɨ  
ɡɚɪɚɯɨɜɚɧɨ 82-89 ɞɨɛɪɟ 
74-81 
64-73 ɡɚɞɨɜɿɥɶɧɨ 
60-63 
35-59 ɧɟ ɡɚɪɚɯɨɜɚɧɨ ɡ ɦɨɠɥɢɜɿɫɬɸ         ɩɨɜɬɨɪɧɨɝɨ ɫɤɥɚɞɚɧɧɹ 
0-34 ɧɟ ɡɚɪɚɯɨɜɚɧɨ ɡ ɨɛɨɜ’ɹɡɤɨɜɢɦ       ɩɨɜɬɨɪɧɢɦ ɜɢɜɱɟɧɧɹɦ ɞɢɫɰɢɩɥɿɧɢ 
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11. Ɇɟɬɨɞɢɱɧɟ ɡɚɛɟɡɩɟɱɟɧɧɹ 
1. Ɋɭɞɢɤ, Ⱥ. ȼ. Ɇɟɬɨɞɢɱɧɿ ɜɤɚɡɿɜɤɢ ɞɨ ɜɢɤɨɧɚɧɧɹ ɥɚɛɨɪɚɬɨɪɧɢɯ ɪɨ-
ɛɿɬ №1…№6 ɡ ɞɢɫɰɢɩɥɿɧɢ „Ʉɨɦɩ’ɸɬɟɪɧɚ ɫɯɟɦɨɬɟɯɧɿɤɚ” ɫɬɭɞɟɧɬɚɦɢ ɡɚ 
ɧɚɩɪɹɦɨɦ ɩɿɞɝɨɬɨɜɤɢ 6.050102 „Ʉɨɦɩ’ɸɬɟɪɧɚ ɿɧɠɟɧɟɪɿɹ” ɞɟɧɧɨʀ ɬɚ 
ɡɚɨɱɧɨʀ ɮɨɪɦ ɧɚɜɱɚɧɧɹ / Ⱥ. ȼ. Ɋɭɞɢɤ. – Ɋɿɜɧɟ: ɇɍȼȽɉ,
 
2013.
 
–
 
45 ɫ. 
Ɋɟɠɢɦ ɞɨɫɬɭɩɭ: http://ep3.nuwm.edu.ua/view/shufr/04-04-177.html 
2. Ɋɭɞɢɤ, Ⱥ. ȼ. Ɇɟɬɨɞɢɱɧɿ ɜɤɚɡɿɜɤɢ ɞɨ ɜɢɤɨɧɚɧɧɹ ɥɚɛɨɪɚɬɨɪɧɢɯ ɪɨ-
ɛɿɬ №7…№12 ɡ ɞɢɫɰɢɩɥɿɧɢ „Ʉɨɦɩ’ɸɬɟɪɧɚ ɫɯɟɦɨɬɟɯɧɿɤɚ” ɫɬɭɞɟɧɬɚɦɢ 
ɡɚ ɧɚɩɪɹɦɨɦ ɩɿɞɝɨɬɨɜɤɢ 6.050102 „Ʉɨɦɩ’ɸɬɟɪɧɚ ɿɧɠɟɧɟɪɿɹ” ɞɟɧɧɨʀ ɬɚ 
ɡɚɨɱɧɨʀ ɮɨɪɦ ɧɚɜɱɚɧɧɹ / Ⱥ. ȼ. Ɋɭɞɢɤ. – Ɋɿɜɧɟ: ɇɍȼȽɉ,
 
2013.
 
–
 
43 ɫ. 
Ɋɟɠɢɦ ɞɨɫɬɭɩɭ: http://ep3.nuwm.edu.ua/view/shufr/04-04-178.html 
3. Ɋɭɞɢɤ, Ⱥ. ȼ. Ɇɟɬɨɞɢɱɧɿ ɜɤɚɡɿɜɤɢ ɞɨ ɜɢɤɨɧɚɧɧɹ ɥɚɛɨɪɚɬɨɪɧɢɯ ɪɨ-
ɛɿɬ №1…№5 ɡ ɞɢɫɰɢɩɥɿɧɢ „Ɇɿɤɪɨɫɯɟɦɨɬɟɯɧɿɤɚ” ɫɬɭɞɟɧɬɚɦɢ ɡɚ ɧɚɩɪɹ-
ɦɨɦ ɩɿɞɝɨɬɨɜɤɢ 6.050202 „Ⱥɜɬɨɦɚɬɢɡɚɰɿɹ ɬɚ ɤɨɦɩ’ɸɬɟɪɧɨ-ɿɧɬɟɝɪɨɜɚɧɿ 
ɬɟɯɧɨɥɨɝɿʀ” ɞɟɧɧɨʀ ɬɚ ɡɚɨɱɧɨʀ ɮɨɪɦ ɧɚɜɱɚɧɧɹ / Ⱥ. ȼ. Ɋɭɞɢɤ. – Ɋɿɜɧɟ: 
ɇɍȼȽɉ,
 
2013.
 
–
 
39 ɫ. Ɋɟɠɢɦ ɞɨɫɬɭɩɭ: 
http://ep3.nuwm.edu.ua/view/shufr/04-03-4.html 
4. Ɋɭɞɢɤ, Ⱥ. ȼ. Ɇɟɬɨɞɢɱɧɿ ɜɤɚɡɿɜɤɢ ɞɨ ɜɢɤɨɧɚɧɧɹ ɥɚɛɨɪɚɬɨɪɧɢɯ ɪɨ-
ɛɿɬ №6…№10 ɡ ɞɢɫɰɢɩɥɿɧɢ „Ɇɿɤɪɨɫɯɟɦɨɬɟɯɧɿɤɚ” ɫɬɭɞɟɧɬɚɦɢ ɡɚ ɧɚɩ-
ɪɹɦɨɦ ɩɿɞɝɨɬɨɜɤɢ 6.050202 „Ⱥɜɬɨɦɚɬɢɡɚɰɿɹ ɬɚ ɤɨɦɩ’ɸɬɟɪɧɨ-ɿɧɬɟɝɪɨɜɚ-
ɧɿ ɬɟɯɧɨɥɨɝɿʀ” ɞɟɧɧɨʀ ɬɚ ɡɚɨɱɧɨʀ ɮɨɪɦ ɧɚɜɱɚɧɧɹ / Ⱥ. ȼ. Ɋɭɞɢɤ. – Ɋɿɜɧɟ: 
ɇɍȼȽɉ,
 
2013.
 
–
 
40 ɫ. Ɋɟɠɢɦ ɞɨɫɬɭɩɭ: 
http://ep3.nuwm.edu.ua/view/shufr/04-03-5.html 
5. Ɋɭɞɢɤ, Ⱥ. ȼ. Ɇɟɬɨɞɢɱɧɿ ɜɤɚɡɿɜɤɢ ɞɨ ɜɢɤɨɧɚɧɧɹ ɤɨɧɬɪɨɥɶɧɨʀ ɪɨɛɨ-
ɬɢ ɡ ɞɢɫɰɢɩɥɿɧɢ „Ɇɿɤɪɨɫɯɟɦɨɬɟɯɧɿɤɚ” ɫɬɭɞɟɧɬɚɦɢ ɡɚ ɧɚɩɪɹɦɨɦ ɩɿɞɝɨ-
ɬɨɜɤɢ 6.050202 ɡɚɨɱɧɨʀ ɮɨɪɦɢ ɧɚɜɱɚɧɧɹ / Ⱥ. ȼ. Ɋɭɞɢɤ. – Ɋɿɜɧɟ: 
ɇɍȼȽɉ,
 
2013.
 
–
 
30 ɫ. Ɋɟɠɢɦ ɞɨɫɬɭɩɭ: 
http://ep3.nuwm.edu.ua/view/shufr/04-03-27.html 
 
12. Ɋɟɤɨɦɟɧɞɨɜɚɧɚ ɥɿɬɟɪɚɬɭɪɚ 
 Ȼɚɡɨɜɚ 
1. Ƚɭɦɟɧ Ɇ.Ȼ. ɬɚ ɿɧ. Ɉɫɧɨɜɢ ɬɟɨɪɿʀ ɟɥɟɤɬɪɢɱɧɢɯ ɤɿɥ. ɉɿɞɪɭɱɧɢɤ. – 
Ʉ.: ȼɢɳɚ ɲɤɨɥɚ, 2004. 
2. Ȼɨɛɚɥɨ ɘ.ə. ɬɚ ɿɧ. Ɉɫɧɨɜɢ ɬɟɨɪɿʀ ɟɥɟɤɬɪɨɧɧɢɯ ɤɿɥ. ɉɿɞɪɭɱɧɢɤ. – 
Ʌɶɜɿɜ: Ɇɚɝɧɨɥɿɹ ɉɥɸɫ, 2005. 
3. Ʉɨɥɨɧɬɚєɜɫɶɤɢɣ ɘ.ɉ., ɋɨɫɤɨɜ Ⱥ.Ƚ. ȿɥɟɤɬɪɨɧɿɤɚ ɿ ɦɿɤɪɨɫɯɟɦɨɬɟ-
ɯɧɿɤɚ. ɉɿɞɪɭɱɧɢɤ. – Ʉ.: Ʉɚɪɚɜɟɥɚ, 2009. 
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4. Ȼɨɣɤɨ ȼ.І. ɬɚ ɿɧ. ɋɯɟɦɨɬɟɯɧɿɤɚ ɟɥɟɤɬɪɨɧɧɢɯ ɫɢɫɬɟɦ. Ʉɧ. 1. Ⱥɧɚɥɨ-
ɝɨɜɚ ɫɯɟɦɨɬɟɯɧɿɤɚ ɬɚ ɿɦɩɭɥɶɫɧɿ ɩɪɢɫɬɪɨʀ. ɉɿɞɪɭɱɧɢɤ. – Ʉ.: ȼɢɳɚ ɲɤɨ-
ɥɚ, 2004. 
5. əɤɢɦɟɧɤɨ ɘ.І., Ɍɟɪɟɳɟɧɤɨ Ƚ.Ɉ. ɬɚ ɿɧ. Ɂɚ ɪɟɞɚɤɰɿєɸ Ɍɟɪɟɳɟɧɤɨ 
Ƚ.Ɉ. Ɇɿɤɪɨɩɪɨɰɟɫɨɪɧɚ ɬɟɯɧɿɤɚ: ɩɿɞɪɭɱɧɢɤ. – Ʉ.: Іɐȼ ȼɢɞɚɜɧɢɰɬɜɨ 
«ɉɨɥɿɬɟɯɧɿɤɚ»; Ʉɨɧɞɨɪ, 2004. 440 ɫ. 
 
Ⱦɨɩɨɦɿɠɧɚ 
6. ɋɬɚɯɿɜ ɉ.Ƚ., Ʉɨɪɭɞ ȼ.І., Ƚɚɦɨɥɚ Ɉ.Є. ɬɚ ɿɧ. Ɉɫɧɨɜɢ ɟɥɟɤɬɪɨɧɿɤɢ ɡ 
ɟɥɟɦɟɧɬɚɦɢ ɦɿɤɪɨɟɥɟɤɬɪɨɧɿɤɢ. ɇɚɜɱɚɥɶɧɢɣ ɩɨɫɿɛɧɢɤ. – Ʌɶɜɿɜ: Ɇɚɝɧɨ-
ɥɿɹ ɩɥɸɫ, 2005. 
7. Ʉɨɥɨɧɬɚєɜɫɶɤɢɣ ɘ.ɉ., ɋɨɫɤɨɜ Ⱥ.Ƚ. ɉɪɨɦɢɫɥɨɜɚ ɟɥɟɤɬɪɨɧɿɤɚ ɿ ɦɿ-
ɤɪɨɫɯɟɦɨɬɟɯɧɿɤɚ: ɬɟɨɪɿɹ ɿ ɩɪɚɤɬɢɤɭɦ. ɇɚɜɱɚɥɶɧɢɣ ɩɨɫɿɛɧɢɤ. – Ʉ.: Ʉɚ-
ɪɚɜɟɥɚ, 2004. 
8. Ʉɚɪɞɚɲɟɜ Ƚ.Ⱥ. ɐɢɮɪɨɜɚɹ ɷɥɟɤɬɪɨɧɢɤɚ ɧɚ ɩɟɪɫɨɧɚɥɶɧɨɦ ɤɨɦɩɶɸ-
ɬɟɪɟ. Electronics Workbench ɢ Micro-Cap. – Ɇ.: Ƚɨɪɹɱɚɹ ɥɢɧɢɹ – Ɍɟɥɟ-
ɤɨɦ, 2003. 
9. Ȼɨɱɚɪɨɜ ɋ.ɘ. Ɇɿɤɪɨɩɪɨɰɟɫɨɪɧɚ ɬɟɯɧɿɤɚ. ɇɚɜɱɚɥɶɧɢɣ ɩɨɫɿɛɧɢɤ. – 
Ɋɿɜɧɟ: Ɋɟɞɚɤɰɿɣɧɨ-ɜɢɞɚɜɧɢɱɢɣ ɰɟɧɬɪ ɇɍȼȽɉ, 2006. – 163 ɫ. 
10. Ɍɨɤɯɚɣɦ Ɋ.Ʌ. Ɇɢɤɪɨɩɪɨɰɟɫɫɨɪɵ: ɤɭɪɫ ɢ ɭɩɪɚɠɧɟɧɢɹ. – Ɇ.: 
ɗɧɟɪɝɨɚɬɨɦɢɡɞɚɬ, 1988. – 336 ɫ. 
11. Ɏɪɭɧɡɟ Ⱥ.ȼ. Ɇɢɤɪɨɤɨɧɬɪɨɥɥɟɪɵ? ɗɬɨ ɠɟ ɩɪɨɫɬɨ! Ɍ.1-Ɍ.4. – Ɇ.: 
ɈɈɈ «ɂȾ ɋɤɢɦɟɧ», 2002, 2002, 2003, 2008.
 
 
13. Іɧɮɨɪɦɚɰɿɣɧɿ ɪɟɫɭɪɫɢ 
 
1. ɇɚɭɤɨɜɚ ɛɿɛɥɿɨɬɟɤɚ ɇɍȼȽɉ (ɦ. Ɋɿɜɧɟ, ɜɭɥ. Ɉɥɟɤɫɢ ɇɨɜɚɤɚ, 75) / 
[ȿɥɟɤɬɪɨɧɧɢɣ ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ ɞɨɫɬɭɩɭ:  http://nuwm.edu.ua/naukova-
biblioteka (http://nuwm.edu.ua/MySql/). 
2. Ɉɛɥɚɫɧɚ ɧɚɭɤɨɜɚ ɛɿɛɥɿɨɬɟɤɚ (ɦ. Ɋɿɜɧɟ, ɦɚɣɞɚɧ Ʉɨɪɨɥɟɧɤɚ, 6) / 
[ȿɥɟɤɬɪɨɧɧɢɣ ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ ɞɨɫɬɭɩɭ: http://libr.rv.ua/. 
3. ɏɿɯɥɨɜɫɶɤɚ І. ȼ., Ⱥɧɬɨɧɨɜ Ɉ. ɋ. Ɉɛɱɢɫɥɸɜɚɥɶɧɚ ɬɟɯɧɿɤɚ ɬɚ ɦɿɤɪɨ-
ɩɪɨɰɟɫɨɪɢ. ɉɿɞɪɭɱɧɢɤ ɡ ɞɢɫɰɢɩɥɿɧɢ “Ɉɛɱɢɫɥɸɜɚɥɶɧɚ ɬɟɯɧɿɤɚ ɬɚ 
ɦɿɤɪɨɩɪɨɰɟɫɨɪɢ” ɧɚɩɪɹɦɭ Ɍɟɥɟɤɨɦɭɧɿɤɚɰɿʀ. – Ɉɞɟɫɚ : ɈɇȺɁ ɿɦ. Ɉ. ɋ. 
ɉɨɩɨɜɚ, 2011. – 440 ɫ. Ɋɟɠɢɦ ɞɨɫɬɭɩɭ: 
 http://www.dut.edu.ua/uploads/l_587_51268685.pdf 
 
 
 
 
 
 
 
 
 
 
 
